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GENTLEMEN, 

X-jONG  have  you  been  my 
fathers  and  long  my  attentive  pre~ 
ceptorSj  in  the  interefting  fcience 
of  medicine.  You  juftly  hold  on 
me,  therefore,  a  twofold  claim  for 
the  twofold  duty  of  a  pupil  and  a 
fon.  In  refpe^Lful  acknowledge¬ 
ment  of  this  undeniable  claim,  I 
now  flep  forward  and  thus  publicly 
folicit  your  acceptance  of  the  firjl: 
■  fruits  of-  that  medical  education, 
which  you  yourfelves  were  pleafed 


to  patronize  and  dired;  with  fuch 
ability  and  care. 

V 

Avowedly  to  folicit  an  extenfion 
of  your  immediate  patronage  and 
protcdion  to  the  following  tranf- 
lation,  would  be  to  offer  you  an 
indignity  little  lliort  of  adual  in- 
fult.  Such  a  folicitation  would 
falfely  reprefent  you  as  men  un¬ 
willing  to  become  the  fpontaneous 
guardians  and  friends  of  hlent, 
uiiaffuming  truth  and  merit,  but 
Handing  v/ith  open  arms  for  the 
reception  even  of  intrulive  error 
itfelf,  when  ufhercd  to  your  notice 

t 

by  a  brazen  front  and  a  blanditious 
tongue. 

The  original  work  of  Profeflor 

O 

Bliimenbacli  has  been  already  fanc- 

tioned 
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tioned  by  the  applauding  voice  of 
the  learned  and  the  ingenious  in 
almoft  every  part  of  the  globe  to 
which  phylical  fcience  has  hitherto 
found  its  way.  On  the  folitary 
balls  of  its  own  intrinfic  merit  let 
my  tranjlation  alfo  ftand ;  or  if, 
indeed,  it  be  deftitute  of  fuch  bafis, 
with  difgrace  let  it  fink  into  that 
fea  of  oblivion  which  fo  juftly 
awaits  its  final  reception. 

From  you,  Gentlemen,  it  is  fe- 
cure  of  at  leall,  a  patient,  and,  I 
flatter  myfelf,  an  impartial  exami¬ 
nation.  Should  the  execution  of 

I 

the  work  fortunately  meet  with 
your  approbation  and  applaufe, 
you  will  be  its  aufpicious  announ¬ 
cers  to  the  medical  public :  but 
fhould  it  appear  to  you  faulty  and 

even 

■ 
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even  wholly  unworthy  of  further 
attention  or  regard,  you  will  not, 
I  am  fiire,  lofe  fight  of  that  fa¬ 
vourite  maxim  of  the  humane  and 
generous  bofom,  “  primum  pecca- 
tUm  venianclum  ejir 


Impreffed  with  the  moil  pro¬ 
found  fentiments  of  efteem  and 
gratitude  for  your  favours  of  a 
public  nature,  as  well  as  for  your 
attentive  adts  of  private  friendfhip, 
I  have  the  honour  to  be, 

'^four  Jincere  Fnendj 
And  Pupil^ 

The  translator. 

Philadelphia, 

February  1 1,  -  S 


Prefact  by  the  Tranfator. 


Wh  AT  a  fafhionable  letter  of  in- 
trodu6lion  is  to  its  bearer,  a  fafliionable  pre- 
bice  is  to  the  literary  performance  which  it 
openly  announces  to  the  world.  The  former 

procures,  for  the  moft  part,  admiffion,  and, 

\ 

at  leaf!:,  a  dinner  ;  the  latter  moft  commonly 
an  attentive  perufal.  For  their  future  conti¬ 
nuance,  however,  in  favour  and  efteem,  both 
the  vifitant  and  the  volume  muft  depend  on 
fomething  more  ftihftantial,  and  of  more  un¬ 
equivocal  utility,  than  either  the  light  eti¬ 
quette  of  a  letter,  or  the  fpecious  propofals 
of  a  recommendatory  preface. 


S 
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PREFACE. 


The  reader  is  requefted  to  view  the  pre- 
fent  prefatory  addrefs  as  a  mere  peace-offering, 
made  by  the  tranflator  to  ancient  and  invete¬ 
rate  cuflom,  and  not  as  a  folemn  appeal  to  the 
public  defigned  to  enhance  either  the  merit  of 
the  following  performance^  or  the  uprightnefs 
of  the  motives  which  led  to  its  execution.  For 
with  regard  to  the  merit  of  the  work,  I  flatter 
myfelf  that  no  charader  of  literature  and  ta¬ 
lents  will  ever  refign  his  right  of  judging  for 
himfelf ;  and  as  to  the  motives  by  which  I 
was  induced  to  engage  in  its  tranflation,  they 
are  indeed  at  prefent  nothing  better  than  ab- 
folute  non-entities,  and  will  in  no  way  effed 
its  utility  to  man. 

The  want  of  a  new  and  complete  fyffem 
of  phyfiology  has  been  long  and  very  fenfi- 
bly  experienced  and  regretted  by  all  medical 

ftudents  on  this  fide  the  Atlantic.  As  to 

♦ 

myfelf,  I  am  fure  I  w^as  led  moft  devoutly  to 

regret 
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regret  fuch  a  want,  throughout  every  ftage 
of  my  medical  fludles.  In  order  to  acquire 
a  knowledge  of  the  improvements  which  had 
lately  taken  place  in  this  important  branch 
of  phyfical  fcience,  I  was  obliged  to  range 
with  an  infinitude  of  labour  and  attention, 
through  daily  accumulating  volumes,  which 
it  was  fometimes  extremely  difficult  to  pro¬ 
cure.  This  difficulty  was  augmented  even 
to  impoffibility  itfclf  with  thofe  unfor¬ 
tunately  living  out  of  the  fpbere  of  public 
libraries. 

The  mutilated  abridgment  of  Haller’s 
phyfiology,  publiffied  in  the  Engliffi  lan¬ 
guage,  is  (to  ufe  a  common  mode  of  expref- 
fion)  certainly  nothing  more  than  a  bare  apo¬ 
logy  for  a  fyfiem.  It  is  imperfedt,  erro¬ 
neous,  and,  in  many  places,  to  me  wholly 
unintelligible.  In  fomc  parts,  therefore,  it 
no  doubt  inculcates  truth,  in  others  implants 

*  the 
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the  feeds  of  error,  and  in  other  places  again 
leaves  the  young  mind  at  liberty  to  indulge 


itfelf  in  all  the  w^ildnefs  and  revelry  of  con- 


For  thefc  deficiencies  and  faults,  I  am  fure 
that  at  ieafl  foine  compenfation  is  made,  and 


fome  degree  of  remedy  provided 


lowing  fheets,  which  I  am  about  to  uftier 
forth  to  the  world.  But  on  this  fubjedl  let 
decifion  be  awarded,  and  judgment  pro¬ 
nounced,  by  the  candid  and  intelligent  rea¬ 
der,  and  not  by 


His  obedient  humble  Servant, 
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ELEMENTS 

OF 

PH  rSIOLOGT. 


SECTION  I. 

OP  THE  LIVING  HUMAN  BODY  IN  GENERAL. 


§  I- 

I N  the  living  human  body,  the  healthy 
funftions  of  which  conftiture  the  exclufive  objeft 

_  t 

of  the  Icicnce  of  Phyfiology,  there  occur  three 
things  worthy  of '  our  immediate  attention  and 
regard*;  namely, 

The  Solidsy  or  parts  containing; 

*  In  an  ancient  volume  commonly  ranked  among  the  wri¬ 
tings  of  Hippocrates,  Epidemic,  VI.  Se(51.  8.  J  19,  we  find  the 
following  remarkable  claufe  :  “  Quse  continent  corpora,  auC 
“  intiis  continentur,  aut  in  nobis  cum  impetu  moventuf 
“  contemplanda  funt.’’  This  celebrated  claufe  furnifiied 
Abr.  Kaau  Boerhaave  with  the  firll  hints  and  fuggeftiona 
VoL.  T.  A 


I 


on 


2  OF  THE  LIVING  HUMAN  BODY. 

The  Fluids^  or  parts  contained  within  the  follds  j 

And  laftly,  the  Vital  Energies^  which  in  the 
confideration  of  the  fc’ence  of  phyfiology,  confti- 
tute  the  moft  interefting  and  important  objedt  of 
our  regard.  It  is  in  confequence  of  thefe  energies 
that  the  folids  are  rendered  alive  to  the  impulfe  of 
the  fluids,  endued  with  a  power  to  propel  the  fame, 
and  alfo  to  perform  a  variety  of  other  motions. 
It  mud  however  be  obferved,  that  thefe  energies 
are  not  incommunicably  excluded  even  from  fome 
of  the  fluids  themfelves :  on  the  whole,  they  ap¬ 
pear  to  conflitute  the  eflence  or  fupreme  charac- 
teriflic  of  an  organifed  body. 

§  2. 

But  although  thefe  three  objeBs  have  been  with 
propriety  confidered  as  diftindl:  from  each  other, 
and  may  therefore  be  feparately  enumerated  on 
the  prefent  occafion,  they  are  notwithftanding  in 
the  living  body,  which  is  alone  the  exclufive  fub- 
]e£l  of  phyfiology,  fo  intimately  connected  toge¬ 
ther,  that  it  is  fcarcely  poflible  to  form  even  a 
conception  of  one  without  at  the  fame  time  em¬ 
bracing  the  others. 

on  the  fubjed  of  his  ineftlmable  work  entitled,  Impetum 
“  faclens  didlum  Hippocrati  per  corpus  confentiens.’^  L.  B. 
1743-8. 


The 


OF  THE  FLUIDS.  3 

( 

The  moft  pure  and  limpid  fluids  of  oiir  body 
abound  with  animal  earth  :  on  the  other  hand, 
though  our  folids  may  appear  to  us  completely 
deftitute  of  liquid  matter,  yet,  bcfides  the  circnm- 
fiance  of  their  originating  from  the  fluids  as  their 
^/la/nx  or  primary  fource,  they  contain  in  their 
compofltion  an  evident  quantity  of  moiflure  i 
laftly,  if  we  be  not  deceived,  it  is  certainly  true 
that  there  exifls  fcarcely  a  fibril  in  the  living 
body  which  does  not  poflefs,  in  a  hi  gher  or  lower 
degree,  a  vital  energy  inherent  in  itfelf. 

§  3- 

XV e  now  proceed  to  treat  of  each  of  thofe  three 
objeas  feparately  and  in  order  :  and  firft  of  the 
fluids  ;  as  conftituting  by  far  the  greatejl,  and 
what  may  be  emphatically  called  the  firjl-born 
part  of  our  bodies. 


SECT.  11. 

OF  THEj^FLUIDS  OF  THE  HUMAN  BODY  IN  GENERAL, 
AND  OF  THE  BLOOD  IN  PARTICULAR. 


§  4- 

All  the  different  fluids 


may  with  propriety  be  thrown  into 
claffes. 


of  our  body, 
three  leading 


A  2 


Thefe 
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4  OF  THE  BLOOD. 

Thefe  are,  I.  The  Crude  or  unaffirailifed  fluid, 
confifting  chiefly  of  the  chyle  contained  in  the 
priinoe  vise,  and  deftihed  for  converfion  into  blood; 
to  which  inay  alfo  be  added,  that  Jluid  received 
by  abforption  from'  the  external  fuperficies  of  the 
body,  and  conveyed  to  the  fame  feceptacle  with 

the  former. 

II.  The  blood  itfelf ; 

And  Laftly,  the  ferreted  fluid,  or  that  formed 
from  the  volume  of  blood  by  the  animal  procefs, 
called  fecretion  ;  the  fluids  prepared  by  this  pro¬ 
cefs  are  deftmed,  fome  of  them,  to  be  retained  in 
our  body,  to  ferve  further  purpofes  in  the  animal 
economy ;  and  others,  to  be  eliminated  from  our 
fyftem,  as  wholly  excrem'ehtitious. 

§  5. 

Of  the  firfl  and  third  of  thofe  claflTcs  we  will 

fpeak  on  a  future  occafion,  when  we  come  to  treat 

of  chylification,  and  of  fecretion,  together  with  the 

other  funftions  to  which  thofe  fluids  are  refp'ec- 

tively  related.  Let  us  now  proceed  to  the  confi- 

deration  of  the  blood,  that  moll  important,  that 

primary,  and  truly  vital  liquid,  which  may  with  the 

greateft  propriety  be  called,  the  living  fountain 

of  all  the  other  fluids;  as  being  that  which 

the  crude  fluid  is  converted  ;  and  from  which  all 

the 


OF  THE  BLOOD. 


the  fecreted  fluids  derive  their  origin  ;  and  which 
(a  few  parts  of  the  body  excepted,  fuch  as  the 
epidermis,  the  tunica  arachnoidea^  the  amnion, 
the  vitreous  fubflance,  or  enamel,  of  the  teeth, 
&c.)  .flows  uniformly  through  every  even  the 
mod  minute  and  fine  fpun  parts  of  the  inexplicable 
texture  of  our  fyftem. 

§  6. 

The  blood  is  a  liquid  fiii  generis^  of  a  well 
known  colour,  more  or  lefs  intenfe  :  it  is  glutin¬ 
ous  and  warm  to  the  touch  :  the  formation  of  this 
liquid  has  hitherto  been  ranked  among  the  arcana 
of  nature,  as  it  has  never  been  fuccefsfully  imi¬ 
tated  by  any  proccfs  of  art. 

§  7- 

This  vital  liquid  w^hen  recently  drawn  from  a 
living  fubjefi:,  and  received  into  a  veflel,  exhibits 
in  a  very  obvious  manner  the  following  remark¬ 
able  phenomena  : 

In  the  firfl:  place,  while  it  is  yet  warm,  a  fubtle 
halitus  afeends  from  it,  which  being  colleftcd  in  a 
receiver,  forms  fmall  pellucid  globules,  fimilar  in 
appearance  to  drops  of  dew  ;  it  is  of  an  aqueous 
nature,  refembling  not  a  little  common  fountain 
w^ater,  .except  that  it  emits  a  peculiar  nidorous 
fmell,  (ftill  more  confiderable  in  the  blood  of  car- 

A  3  nivorous 
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nivorous  animals)  and  which  may  be  aptly  called 
the  animal  odour ;  Ihcbj  for  example,  as  arifes 
from  frefli  urine,  or  from  the  thoracic  and  abdo- 
minal  cavities  of  a  dead  fubjeid:  recently  opened. 
Cf  this  aqueous  liquor  a  couLderable  quantity  re¬ 
mains  in  a  ft'.ite  of  mixture  vvich  the  other  confli- 
tuent  parts  of  the  blood,  which  (hall  be  hereafter 
mentioned. 


In  the  mean  wliilc,  as  the  blood  contained  in 
the  veflel  fuffera  a  gradual  reduftian^of  tempera¬ 
ture,  it  begins  to  feparate  into  two  parts.  A 
coagulu  n  is  firft  formed,  from  the  fuperficies  and 
fides  of  which,  there  prefently  exfudes  a  liquor 
of  an  intermediate  fliade  betv;een  pale  yellow, 
and  evanefeent  red,  which  they  call  the  ferum  of 
the  blood  ;  in  proportion  as  this  liquor  accumu¬ 
lates  by  exfudaiion,  a  correfponding  diminution  is 
obfervable  in  the  volume  of  the  coagulum  itlclf ; 
the  coagulum  thus  reduced  in  fize  has  been  dif- 
linguiflied  by  the  name  of  crajjanientum^  as  alfo 
bv  thofe  of  the  llver^  and  placenta  of  the  Idood, 
from  a  refembhince,  in  point  of  colour  and  fran- 
gibility  of  texture,  fuppofed  to  exid  between  it 
md  th^fe  two  bodies  ;  it  has  been  like  wife  called 
the  'IJland,  from  the  circuniftancc  of  its  being  held 
in  a  nmanc  or  Floating  (late  in  the  furrounding 
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§  9- 

This  cralTamentum  itfelf,  by  a  delicate  treatmenr, 
fuch  as  gentle  agitation  or  frequent  ablutions  in 
water,  may  be  again  feparatcd  into  two  couftitucnt 
parts,  viz.  the  cruor^  which  imparts  the  red  co¬ 
lour  to  the  whole  mafs  of  blood,  and  which  by 
ablution  is  carried  off  from  the  lyniph^  the  other 
and  more  fubftantial  part,  and  which,  therefore, 
is  called  the  bafis  of  the  craffamentum  ;  that  the 
cruor  retains  for  this  bafis  a  miUch  ftronger  af¬ 
finity  than  the  ferum  poffefles,  is  fufficiently  ob¬ 
vious  from  this  circumftance,  that  the  cruor  and 
bafis  cannot  be  difparted  unlefs  by  the  interpo- 
fition  of  a  certain  degree  of  force.  The  lymph 
itfelf  being  robbed  of  the  cruor,  becomes  more  and 
more  pale  until  it  finally  affumes  the  appearance  of 
a  white  and  confiderably  tenaceous  coagulum. 

§  lO- 

Such  then  appears  to  be  the  four  principal  con-* 
ftituent  parts  of  the  blood, —viz.  the  watery 
halitus ;  the  ferum;  the  cruor ^  or  red  globules  ; 
and  the  coagiilable  lymph;  which  fcveral  parts, 
as  long  as  they  retain  their  native  degree  of  vital 
temperature,  continue  in  a  Rate  of  the  mod 
equable  mixture,  conftitutiog  an  uniform  and 
homogeneous  fluid.  v 


/ 
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It  will  now  be  proper  to  enter  into  a  more  mi¬ 
nute  confideration  of  thofe  three  portions  of  the 
blood  which  hand  lafl  in  the  above  enumeration  : 
As  to  the  aqueous  exhalation  which  we  have  men¬ 
tioned,  it  does  not  appear  of  fufficient  importance 
to  c>aim  any  further  attention  ;  indeed  as.it  is  alfo 
dife overed  in  other  parts  of  the  body,  it  cannot 
be  confidered  as  proper  to  the  blc^'od  alone,  any 
more  than  the  air  which  this  viral  fluid  contains, 
and  on  which  we  will  ftate  a  few  obfervations  in 
a  fubfequent  part  of  this  feflion. 

■§  II. 

The  ferum  is  a  liquid  of  fuch  a  gelatinous  nature 
as  to  impart  to  the  whole  mafs  of  the  blood  the 
chief  part  of  its  vifcofity  or  gluey  confiftence  :  it 
very  much  refeinbles,  in  all  its  properties,  the  al¬ 
bumen  or  w^hite  of  eggs  ;  when  fulqefted  to  the 
aftion  of  a  temperature  equal  to  the  150th  degree 
on  the  fcale  of  Fahrenheit's  thermometer,  it  paf- 
fes  into  a  coagulum,  white  and  eafily  broken 
dow'n,  analogous  to  the  white  of  eggs  in  a  boiled 
ftate;  it  alfo  fuffers  a  fimilar  change,  according 
to  the  experiments  of  the  celebrated  Mofeati,  if 
it  be  mixed  with  a  quantity  of  quick  lime,  though 
in  this  cafe  the  coagulation  proceeds  much  more 
flo'vvly,  and  is  not  completed  till  after  the  twen¬ 
tieth  hour.  But  if  the  ferum  be  dried  with^a 
gwuJe  heat,  and  left  wholly  undifturbed,  it  is 

converted 


9 


OF  THE  BLOOD, 

I 

converted  into  a  firm  pellucid  mafs,  fimilar  in  its 
external  appearance  to  gum  arabic,  which  in  a 
gradual  manner,  like  the  dried  white  of  eggs, 
cracks  and  fo'ms  over  its  ftirface  numerous  liilci 
or  fiffures  running  in  a  fomewhat  fpiral  direftiun, 
and  exhibiting  a  very  fingular  appearance, 

§  12. 

Befides  thofe  ot’ier  properties  of  the  ferum 
already  mentioned,  there  is  one  highly  worthy 
our  confderatiori,  to  which  my  attention  was  firO; 
called  by  the  experiments  of  the  iliulfriops 
Prieftley*;  but  my  belief  of  which  has  fmee 
been  fully  confirmed  by  repeated  obfervations  of 
my  own,  viz,  the  facility  w'ith  which  the  air,  fur¬ 
rounding  a  veffel  filled  with  blood,  is  able  to  aft 
through  the  medium  of  the  ferum  or  the  craffa- 
mentum,  though  deeply  covered  by  the  former,  in 
fut h  a  manner  as  to  produce  a  very  remaricable 
change  in  the  colour  of  the  latter,  whereas,  on 
ahe  other  hand,  the  fame  aftion  of  the  air  w'ould 
be  very  much  impeded,  if  not  entirely  prevented, 
if  inftead  of  the  ferum,  the  crafTameutum  were 
covered  with  any  foreign  liquid,  fuch  as  water, 
or  oil,  &c.  or  even  with  any  other  fluid  of  the 
human  body  itfelf,  as  the  faliva  or  urine, 

*  Philof,  Tranfaft.  vol.  LXVI.  ,P.  I.  pag.  244,  feq. 

S  53- 
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§  '3- 

The  cnior  conflirutes  another  very  ftriking  and 
tm^^or'anc  part  of  the  hlood^  and  is  a.foiirce  of 
snany  fingularities,  whether  we  confidcr  the 
colour  and  figure  of  its  particles,  or  the  elemen¬ 
tary  parts  into  which  it  is  refolved  when  fubjefted 
to  the  aflion  of  an  intenfe  heat.  It  appears  to 
defcrve  a  place  among  the  mofl  elaborate  juices 
of  the  body,  as  it  feldom  appears  in  the  tender 
foetus  previoufly  to  the  fourth  week  after  concep¬ 
tion,  nor  in  the  nafcent  young  of  gallinaceous 
fowls  till  the  fortieth  hour  of  incubation.  After 
profufe  hemorrhages  it  likewife  appears  to  be  re¬ 
placed  by  the  powers  of  the  ryfrem,  wnth  much 
more  difficulty  than  the  other  conilituent  portions 
of  the  blood. 


§ 

It  conlifts  of  globules,  firll  obferved  bv  Leeu- 
wcnhcek.  In  blood  recently  drawn  they  are  al¬ 
ways  prefcnt,  of  a  confranr,  uniform  figure,  and 
of  an  equable  magnitude  ;  which  circumftances, 
added  to  the  further  confideraiion,  that  in  no 
other  fluid  (miik  alone  excepted,  the  particles  of 
which  are  fornewhat  analogous),  are  fimilar 
bodies  to  be  met  v/Ith,  leave  not  a  fnadow  of 
doubt,  but  that  thefe  globules  form  a  part  very 
obvi’Oiifly  and  cffentiaily  different  from  the  other 
confiituent  portions  of  the  blood,  though  at  the 

fame 
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1 1 

fame  time  the  formation  of  thofe  globular  bodies 
themfelves  appears  in  reality  to  be  much  more 
limple  than  fome  celebrated  charafters  would  in¬ 
duce  us  to  believe.  For  to  pafs  over  in  filence 
the  complexity  of  the  fixfold  form  fiftitioufly  bc- 
ftowed  on  them  by  Leeuwenhoek,  neither  the  an¬ 
nular  figure  attributed  to  them  by  the  illuffrious 
de  la  Torre,  nor  the  form  of  veficles  enclofing  an 
opaque  nucleous,  fuch  as  liewfon  apprehended  he 
difeovered  in  them,  have  appeared  to  me  to 'be 
well  founded*.  In  my  otfervarions,  indeed,  I 
have  been  able  to  deteci:  nothing  more  than  bodies 
of  a  fimple  fpherical  appearance,  and,  if  I  am  not 

I 

deceived,  of  a  folid  gelatinous  confiflencc.  I  have 
not,  indeed,  abfohuely  denied  the  lenticular  figure 
beflowcd  on  them  by  fome  obfervers :  I  dare  nor, 
however,  venture  to  affert,  that  I  have  been  fo 
'  fortunate  as  to  obferve  it. 

It  has  been  a  fubjeft  of  controverfy  whether  or 
not  they  can  alter  their  figure  when  it  becomes 
neceffary  for  them  to  pafs  through  a  veflel  of  a  • 
very  narrow  diameter.  I  am  inclined  to  believe, 
in  conformity  to  the  opinion  of  that  accurate 
obferver  Reichel  that  under  the  above  circum- 
flances,  they  do  actually  change  their  fpherical 
for  an  oval  figure,  and  again  refume  their  former 

v'* 

*  Philof.  Tranf.  Vol.  I.XIII.  P.  II.  p.  303.  feq.  tab.  XII. 
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'  s 

globular  fliape,  when  they  advance  into  yelTek 

■fufficiently  capacious ;  though  -I  muft  confcfs,  I 
never  had  the  happincfs  to  be  a  fpeftator  of  this 
interefting  phenomenon. 

I 

This  fpherical  figure  of  -the  globules  is  never 
perceived  unlefs  in  the  blood  circulating  in  the 
vefTels  of  a  living  animal,  or  in  that  which  is  re¬ 
cently  drawn  ;  they  lofe  all  regularity  of  .form  in 
procefs  of  time,  and  appear  to  diffolve,  as  it  were, 
and  again  unite  with  each  other  into  one  uniform 
fliapelefs  mafs. 

§  '5- 

Phyfiologills  differ  in  determining  the  fize  of 
the  niobules  of  the  blood.  Hales  reckons  them 
equal  in  diameter  to  the  T^Voth  part  of  an  inch. 
Senac  ediinares  their  diameter  at  about  the  TTo-  th 
part  of  the  hime  mcafure,  while  others,  again  en¬ 
tertain  different  opinions. 

§ 

Their  colour  is  red,  and  therefore  the  beautiiul 
criiTifon  call  of  the  whole  mafs  of  blood  appears 
to  be  evidently  derived  from  them.  The  intenfity 
of  this  colour  changes  with  a  multiplicity  of  vary- 
ing  circumhances  ;  it  is  more  pale  in  animals  which 
are  too  fparingly  nouriihed,  or  in  fuch  as  have 
fnffered  profafe  hemorrhages.  The  blood  con- 

contained 
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« 

tamed*  in  the  arteries  is  more  florid,  together  with 
that  which  has  been  fubjeft'ed  to  the  aftioa  of 
dtmofpVeric^  but  more  efpCcially,  that  which  has 
been  cxpofed  to  dcphlo^ijlicutcd  air  \  while  venous 
blood  is  more  obfcure,  as  well  as  that  which  has 
been  afted  on  by  fixed  or  inflammable  air. 


§  ^7- 

Upon  the  whole,  the  caufes,  which  augment 
the  quantity  of  the  red  globules  in  general,  and 
alfo  heighten  the  intenfity  of  their  colour,  are 
fufficiently  evident  :  but  to  difcover  from  what 
fecrct  fource  their  difpofition  to  this  crimfon  dye 
is  originally  derived,  is  a  matter  of  Herculean 
difficulty  indeed.  Haller  afcribed  it  to  the  pre¬ 
fence  of  crocus  raariis^  becaiife  the  blood  abounds 
more  with  iron  than  the  bones,  or  other  parts  of 
the  body,  although  the  quantity  contained,  even 
in  the  blood  itfelf,  is  very  fmali  ;  and  although 
authors  differ  affonifliingly  in  their  attempts  to 
afcertaih  it.  Thus,  for  inftance,  Menghinus  effi- 
rhated  its  relative  proportion  to'  the  whole  mafs  of 
the  blood,  to' be  as  i  to  no;-  whereas,  the  illuf- 
trious  Rhadcs  calculated  it  to  be  only  as  i  to  427  ; 
and  again,  in  fome  future  experiments,  to  be  no 
more  than  as  i  to  503,  &c. 


On  the  prefent  fubjeci:  it  feem 
the  following  obffrvation  ;  viz. 


s  proper  to  make 
that  no  iron  can 
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be  difcovered  in  the  cruor  of  the  blood  unlefs  k 
be  previoufly  calcined ;  whereas,  on  the  other 
hand,  when  it  was  dried  with  a  gentle  heat,  and 
reduced  to  the  moft  impalpable  powder,  I  could 
not  obferve  a  Angle  particle  of  it  attrafted  by  the 
magnet,  whether  the  experiment  was  made  in 
water,  or  in  that  moft  fluid  of  all  vehicles,  quick- 
filver. 

§  i8. 

We  now  come  to  the  confideration  of  that  con- 
ftituent  part  of  the  mafs  of  blood,  which  ftands  • 
laft  in  our  order  of  enumeration,  viz.  the  Lymph ; 
which  is  bv  fome  called  the  bafis  of  the  craflamen- 

j 

turn,  by  others,  the  mucous  or  glutinous  part, 
and  by  others,  the  fibrous  portion  of  the  blood. 

This,  in  former  times,  was  very  erroneoufly 
confounded  wdth  the  ferum,  from  which  it  is  not- 

j 

withftanding  very  widely  diiFerent,  in  all  its  elTen- 
lial  properties.  When  the  lymph  is  expofed  to  the 
aftion  of  air,  cfpecially  of  fuch  as  is  of  a  low  tem¬ 
perature,  it  is  immediately  coagulated  ;  but  by  the 
admixture  of  quicklime,  (which  has  been  already 
faid  (§  11.)  to  have  the  power  of  coagulating 
ferum),  it  is  prefcrved  in  a  fluid  flare  \  or,  even 
though  it  be  already  coagulated,  yet,  by  the 
addition  of  this,  fubflance,  it  is  again  immediately 
refolved. 

§  19- 


/ 


V 


OF  THE  BLOOD,  1 5 

§  19* 

We  have  already  touched  on  the  methods,  by 
which  this  part  of  the  blood  may  be  feparated 
from  the  criior  (§  9.).  It  is  alfo  by  other  artifi¬ 
cial  methods,  fucli  as  whipping  or  agitating  the 
blood  with  fmall  twigs,  induced  to  alTume  the 
appearance  of  a  membrane,  which  has  been  named 
after  Ruyfch  its  celebrated  difeoverer. 

The  fimilitude  which  prevails  between  the  mem¬ 
brane  thus  formed  by  art,  and  .certain  remarkable 
phenomena  in  difeafes,  efpecially  in  thofe  of  an 
inflammatory  nature,  reduces  it  to  a  certainty, 
that  fuch  phenomena  are  to  .be*  entirely  referred 
to  the  coagulation  of  the  lymph;  of  wdiich  wc  arc 
now  treating. 

It  may  be  proper  on  the  prefent  occafion  to 
mention  a  few  of  thofe  numerous  phenomena  al¬ 
luded  to,  which  evidently  derive  their  origin  from 
this  property  of  the  lymph ;  thus  we  may  infiance 
in  particular,  the  pleuritic  -crujl,  which  is  formed 
on  the  furface  of  the  cralTamentum  of  blood  re¬ 
ceived  into  a  vefiel  and  fulTered  to  remain  feme- 
time  at  rell: ;  the  me?nhrane-Hke  appearances  which 
ufually  tranfude  from,  and  completely  invefi:  the 
furfaces  of  the  leveral  vifeera  when  in  a  Hate 
of  inflammation  3  and  alfo  the  victiihranii  cciducu 

of 


id  OF  THE  BLOOI). 

of  Hunter,  which  exfudes  from  the  cavity  of  the 
merus,  when  impregnated,  and  (till  under  the 
gentle  glow  of  the  venereal  orgafm.  From  the 
fame  fource  originates  likewlfe,  that  produftion  of 
cellular  membrane  by  which  we  fee  frequently  the 
lungs  connefted  to  the  pleura  in  cafes  of  peripneui- 
m'ony ;  as  alfo  the  preternatural  portions  of  the  fame 
fubftance  often  found  in  the  cavity  of  the  abdomenT 
after  profufe  hemorrhages  ;  and  finally,  to  no  other' 
fource  can  we  rationa  !ly  refer  thofe  membrane¬ 
like  productions,  which,  in  that  Angular  fpecies 
of  difeafe,  vulgarly  denominated  Lithopoedion, 
firmlv  attach  to  the  contiguous  vifeera  fuch  parts 
as  are  irritated  to  inflamation  by  the  too  long  re¬ 
tention  of  the  calculus  or  hone  in  the  abdominal 
cavity.  It  feums  to  be  alfo  an  opinion  founded  at 
lead  on  probalnlity,  that  polypi,  and  fuch  like 
preternatural  coagulated  excrefcences,  owe  their 
exihence  to  the  fame  caufe. 


§  20. 

Thofe  phenomena  juft  enumerated,  together 
■with  a  variety  of  others  which  every  where  occur, 
demonftrate,  in  a  moft  ftriking  manner,  the  fuperior 
importance  of  this  lymphatic  portion,  in  which 
the  vital  principle  of  the  blood  appears  immedi¬ 
ately  to  refide,  if  indeed  the  blood  poffefs  any  fuch 
principle,  an  opinion  which  I  think  both  ingeni¬ 
ous  and  highly  probable. 

Befides 
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§  21. 

Befides  thofe  general  portions  of  the  blood  al¬ 
ready  enumerated,  we  have  on  a  former  occafion 
obferved  that  this  fluid  contains  alfo,  in  a  flate  of 
mixture,  other  elementary  principles.  (§  lo.) 

What  I  principally  advert  to  at  prcfent  is  air^ 
which  is  commonly  believed  to  CQoflitute  tt  part 
of  the  whole  raafs  of  blood,  but  which  in  the 
blood  of  a  living  and  healthy  fubjeft  does  not 
exifl:  in  a  free  and  perfeftly  elaftic  flate,  but  is  fo 
intimately  united  and  involved,  and  fo  permanent¬ 
ly  fixed,  as  to  be  with  diiEculry  extricated  and 
reitored  to  its  native  iuriform  flate.  Indeed  I 
have  learned  from  aflual  experiments,  that  even  a 
very  fmail  quantity  of  the  irofl  pure  air  injefted 
through  an  artificial  opening  into  the  jugular  vein 
of  a  dog,  has  excited  lymptoras  of  a  very  formida¬ 
ble  nature,  fuch  as  palpitations  of  the  heart,  drowfi- 
nefs,  convulfions,  and,  when  the  quantity  was  flight- 
ly  increafed,  even  death  itfelf  quickly  fucceeded. 

§  22. 

The  elementary  parts  of  the  blood  thus  concife- 
ly  treated  of,  differ  very  widely  in  the  proportion 
they  bear  to  each  other  in  different  fiibjefts,  ac¬ 
cording  to  the  complex  ratio  of  age,  nourifliment, 
and  other  circumflances  of  importance,  which  re¬ 
gard  the  found  health  of  each  individual. 

B  §  23^ 
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Neither  has  any  thing  more  certain  or  decifivd' 
been  advanced  with  refpeft  to  the  proportion  which 
the  whole  volume  of  blood  bears  to  the  entire 
bulk  of  the  body,  Haller  was  of  opinion,  that  in 
an  adult  it  amounts  to  30  or  36  pounds  by 
weight ;  while  the  calculations  of  others  have  been 
widely  different.  » 


SECT.  III. 


OF  THE  SOLIDS  OF  THE  HUMAN  BODY  IN  GENERAL,- 
BUT  PARTICULARLY  OF  THE  CELLULAR  MEM¬ 
BRANE. 


The  folids  of  the  body  are  originally 
derived  from  the  fluids  themfelves ;  thus  in  the  ^ 
firfl  rudiments  of  the  embryo,  while  yet  in  a  gela¬ 
tinous  ftate,  the  folids,  each  in  its  own  appropriate 
fituation,  begin  in  a  very  gradual  manner  to  af- 
fume  their  proper  form  and  texture,  infinitely  dif¬ 
ferent  from  each  other  in  point  of  cohefion,  from 
the  moft  tender  and  almoft  pultaceou^  confiflencc, 
fuch  as  the  medullary  fubftance  of  the  brain,  to 
the  moft  firm  and  durable,  as  the  vitreous  cortex, 
or  enamel  of  the  leeth. 
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§  25. 

In  all  the  folids  of  the  body  an  earthy  bafis  of 
a  calcareous  nature  abounds  more  or  lefs^  not  in¬ 
deed  in  a  fimple  (late,  but  united  to  the  phof- 
phoric  and  faccharine  acids,  the  former  of  which 
exifts  in  by  far  the  largeft  proportion.  Their  co- 
hefion  depends  not  only  on  the  peculiarity  of  their 
texture,  but  is  alfo  much  promoted,  as  well  by 
the  quantity  of  air  contained  in  them  in  a  fixed 
ftate  (which  is  afcertaiiied  by  the  experiments 
of  the  illuiirious  Hales  to  be  more  abundant  as  the 
parts  are  more  folid)  ;  as  alfo  by  the  fubftance 
called  animal  glue,  which  is  procured  in  large 
quantities  from  the  folid  parts  of  animal  bodies^ 
and  is  in  general  ufe  in  fome  of  the  mechanical  arts- 
The  origin  of  this  tenacious  fubftance  may  be 
very  eafily  explained  and  comprehended  from 
what  has  been  already  faid  refpefting  the  vifcofity 
or  gluey  nature  of  the  blood- 

*  «  'pfjg  properties  and  powers  of  air  have  not  yet  been 
ultimately  developed.  It  is,  however,  in  the  mean  time’ 
certain,  that  this  fubflance  canftitutes,  at  lead  ,  a  part  of  the 
gluten  or  cement  by  which  all  the  more  compaa  bodies 
in  nature  are  confolidated  and  bound  together.  Thus  the 
dilTolution  of  metals,  bones,  ftones,  (hells,  and  falts,  is  uni- 
iormly  attended  with  an  extrication  of  air.’’  See  Haller  de 
carp.  hum.  funaionib.  Vol.  HI.  pag.  271. 
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The  elementary  fubftance  of  iron,  to  which  has 
been  attributed  the  important  office  of  increafing 
the  powers  of  cohefion  in  the  different  parts  of 
the  human  body,  fcarcely  deferves  to  be  taken 
into  confideration  at  all,  as  I  have  found  its  quan¬ 
tity  to  be  fo  very  minute  as  not  to  exiil  in  a 
greater  proportion  than  one  fifth  part  of  a  grain 
to  two  pounds  even  of  the  bones,  the  hardeft  and 
moft  coherent  parts  of  the  animal  fyftcm, 

A  great  portion  of  the  folids  of  our  body  very 
evidently  exhibits  a  fibrous  texture,  compofed  of 
fmall  filaments  running  more  or  lefs  parallel  to 
each  other.  Thefe  filaments  or  fibres  may  be 
evidently  enough  perceived  in  the  bones,  efpe- 
cially  the  bones  of  a  foetus,  in  the  mufcular  fleffi, 
in  tendons,  ligaments,  aponeurofes,  and  fome  mem¬ 
branes,  as  the  dura  mater,  &c. 

§  27. 

In  va  rious  ether  farts  of  the  animal  body,  tlie 
texture  is  fo  widely  dilFerent  from  that  of  which 
we  have  juft  fpoken,  that  in  them  it  is  fcarcely 
poflible  to  trace  the  appearance  of  a  fingle  fibre ; 
their  ftruffufe  is  indeed  of  a  very  fingular  and  fpe- 
cific  nature,  diftinguiflred  in  Greek  by  the  name 
parenchyraa.  This  parenchymatous  fubftance  is 
almoft  exclufiveiy  confined  to  forae  of  the  fecreting 

vifeera 
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vifcera  of  the  fyftem  ;  thus  it  exifts  in  the  kidneys, 
in  the  liver.  See.  though  affuming  a  fomewhat  dif¬ 
ferent  and  peculiar  appearance  in -each. 

§  28. 

Through  all  thofe  varieties  of  compofition  and 
texture,  whether  of  a -fibrous  or  parenchymatous 
appearance,  there  is  interwoven,  in  common,  more 
or  lefs  of  a  certain  web-like  fubflance,  which  is 
called  cellular  membrane^  and  which  deferves  a 
place  among  the  primary,  the  moft  important  and 
eiTential,  conftituent  parts  of  our  fyftem. 

§  -2  9* 

For,  in  the  firft  place,  there  are  feveral  of  the 
folid  parts  of  the  human  body,  which  appear  to 
confift  of  little  elfc  than  cellular  membrane,  in  a 
conftipated  or  compacted  ftate  ;  of  thss  defeription 
are  moft  of  the  membranes  and  cartilages  ;  which, 
by  long  maceration,  may  be  again  refolved  intora 
cellular  web,  of  more  or  lefs  laxity.  It  Is,  again, 
fo  intimately  and  minutely  interwoven  in  the  com¬ 
pofition  of  other  parts,  as  to  ferve  the  important 
purpofes  of  a  receptacle  and  bafis  to  the  other 
portions  of  fubftance  which  affifl:  in  their  formation. 
Thus,  for  inftance,  the  harded  bones  made  their 
fird  appearance  in  the  tenderer  date  of  cartilage, 
which,  as  already  obferved,  is  nothing  more  than 
condenfed  cellular  membrane :  this  cellular  mem- 
J^rane^  yet  in  a  lax  condition,  became  afterwards 
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diftended,  and  ar  length  completely  fatnrated,  as 
it  were,  by  the  conftant  acceffion  of  offeoiis  matter, 
till  it  finally  afiumed  the  nature  and  appearance  of 
perfect  bone.  Indeed  it  would  appear,  that  none 
of  the  folids  of  our  body  cxift,  without  containing 
more  or  lefs  of  this  web-like  fubfiance  in  their 
coinpofition,  if  we  except  the  enamel  of  the  teeth, 
in  which  I  was  not  able  to  difeover  the  fmalltfl:  por¬ 
tion  of  cellular  fubfhance,  even  when  the  enamel 
was  fubjected  to  the  aftion  of  one  of  the  ftronger 
;icids. 


§  30* 

This  cellular  fubflance,  which  ferves  the  great 
purpofe  of  a  boundary,  or  partition-wall,  to  adja¬ 
cent  parts,  is  efpecially  interwoven  in,  as  well  as 

fpread  between,  mufcles  and  membranes.  To  other 
parts,  again,  particularly  to  veflels  and  nerves, 

it  anfwers  as  a  bed  or  bafis  of  fupport.  Finally, 

it  conftirutes  one  common,  and  general  bond  of 

union,  which  connefts  the  neighbouring  individual 

parts  to  each  other,  and  eflablifhes  between  the 

whole  an  extenfive  medium  of  communication. 

/ 

§  31* 

From  what  has  been  already  faid,  two  conclu- 
fions  naturally  prefent  themfelves. 

Firfi,  in  as  much  as  it  appears,  that  the  cel- 
fular  membrape  certainly  confiitutes  the  gr'ound- 
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Y\^ork  of  the  ftruflure  of  the  whole  body,  if  we 
fi?;ure  to  ourfelves  the  entire  removal  of  every 
other  fubftance  which  enters  into,  and  affifts  iu 
completing,  the  compofition  of  the  fyftem,  the 
cellular  membrane,  ftill  remaining  in  its  proper 
fituation,  iinmolefted  and  alone,  will  neverthelefs 
preferve  and  exhibit  the  complete  figure  of- the 
whole  and  every  part  of  the  body. 

Secondly,  as  by  means  of  this  cellular  founda¬ 
tion,  a  certain  connexion  and  medium  of  commu¬ 
nication  are  formed,  between  all  the  parts  of  the 
body,  however  widely  different  from  each  other 
they  may  be,  in  nature,  or  remote,  in  fituation  j 
the  knowledge  of  this  fact  ferves  an  important  end, 
not  only  in  deciding  controverfies  which  refpeft 
the  continuation  of  membranes,  but  alfo  in  explain¬ 
ing  many  phenomena  . of  difeafes  which  daily  pre- 
fent  themfelves.  ' 

§  32.- 

As  the  cellular  membrane  appears  thus  to  afford 
C)rigin  and  foundation  to  moft  of  the  folid  parts  of 
the  body,  fo  it  appears  itfelf  to  owx  its  own  exif- 
tence  to  the  lyrnphatic  part  of  the  bloo^,  of  which 
we  have  already  fpokem  I  am  induced  to  enter¬ 
tain  this  opinion  from  having  feen  the  lymph,  after 
tranfuding  from  the  Jungs  of  pleuritic  patients, 
iconverted  by  the  powers  of  the  animal  economy 
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into  real  cellular  fubfliance,  which  afterwards 
aiTuining  the  appearance  of  more  compared  mem¬ 
branes,  oftentimes  attaches  thofe  vifcera  to  the 
furroundin?  olcura. 

Wliat  has  been  already  advanced  on  the  hibjecl*, 
may  be  fufEeient  to  fnow  tire  general  nature,  and 
eflablifli  the  importance,  of  the  cellular  membrane. 

We  will  now  proceed  to  :confider  fome  of  its 
varieties. 

And,  in  the  firfl  place,  its  firmnefs  is  not  always 
.uniform. 

\ 

For,  in  general,  other  eircumftances  being  alike, 
the  cellular  membrane  of  the  human  body  is  very 
tender  indeed,  when  compared  with  that  of  other 
animals.  If  I  am  not  deceived,  this  very  foftnefs 
and  pliancy  of  the  cellular  fubflance  in  the  human 
fyftem,  deferves  to  be  ranked  among  the  leading 
prerogatives  of  man  •,  becaufe,  in  confequence  cf 
it,  his  fufceptibility  of  impreiTions  from  the  more 
refined  and  fubtle  fiimuli  is  greatly  increafed,  as 
well  as  his  capacity  to  perform  motions  and  vari¬ 
ous  funclions,  with  facility  and  perfeftion. 

But  \vith  regard  to  the  more  lax  or  firm  texture 
of  jthe  cellular  membrane,  even  among  mankind 

thpmfelves, 
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themfelves,  a  very  great  variety  occurs,  depend¬ 
ing  on  age,  fex,  mode  of  life,  climate,  &c. 

Finally,  the  condition  of  this  membrane  as  to 
denfity  and  firmnefs,  is  various,  as  it  is  found 
exifling  in  different  parts  of  the  fame  body  :  thus, 
k  is  more  lax  on  the  eye-lids  and  prepuce,  more 
compaft  and  firm  about  the  ears,  &c. 

i 

§  34- 

We  now  proceed  to  confider  another  ufe  or 
office  of  the  cellular  membrane,  befides  that 
which  we  have  already  faid  it  performs  to  the 
body  in  general,  (§  29,  30)  ;  namely,  that  by 
means  of  its  numerous  fmall  cells,  it  affords  con¬ 
venient  temporary  receptacles  for  fluids  of  different 
kindsp 

That  fluid,  which  thdfe  minute  cells  are  more 
particularly  deftined  to  receive,  is  a  fine  halitus  of 
a  ferous  nature,  or  a  very  fubtle  water,  by  which 
almofl  all  parts  of  the  body  are  moiftened,  and 
lubricated,  and  which  this  cellular  web  appears  to 
abforb,  after  the  manner  of  a  f[3onge 

If  it  be  admifflble  to  defignate  by  the  name  cf 
thofe  minute  interjiica  of  the  celluiar  membrane,  by  which 
it  abforbs  fluids  after  the  m.anner  of  a  fpongc,  I  readily 
acouieice  in  the  opinion  of  Will) am  Hunter,  (fee  Medic, 
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§  35* 

But,  befides  this,  the  cellular  membrane,  m 
certain  parts  of  the  body,  ferves  as  a  refervoir  to 
humours  of  a  different  and  fomewhat  fpecific  na¬ 
ture.  Thus,  that  portion  of  it  which  conftitutes 
the  vitreous  fubftance  of  the  eye,  is  charged  with 
a  fluid  of  the  fame  name  i 

That  which  forms  the  meddullary  membrane 
of  the  bones  (commonly,  though  improperly,  cal¬ 
led  "the  internal  perioffeum)  contains  the  medulla  : 
and,. 

Finally,  A  large  portion  interwoven  through 
the  fofc  parts  of  the  body,  furniflies  a  convenient 
receptacle  for  the  other  portions  of  oily  fubftance^ 


Obf.  and  Inquiries,  voL  iu  p.  sy.  feq.)  that  this  web-like 
expanhon,  now  under  immediate  confideration,  is  compofed 
of  a  congeries  of  velTels,  in  like  manner  with  the  other  parts 
of  the  body.  But  if  he  entertained  a  belief,  that  this  mem¬ 
brane  confifts  of  fmall  cylindrical  veins^  which  anatomiils 
commonly  mean  to  reprefent  by  the  term  vejfelsy  I  mud 
acknowledge,  that  microfcopical  obfervations,  conduced 
wkh  the  utmoft  degree  of  minutenefs,  and  the  moft  cautious 
circumfpe6lion,  have  not  been  fufficient  to  farnilh  me.  with 
any  unequivocal  teftimony  that  fuch  veifels  actually  exift, 
hp:  have  rather  induced  me  to  embrace  a  contrary  opinion. 
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§  36- 

And  here  indeed  a  threefold  variety  prefents 
Stfelf  to  our  confideraiion  : 

There  are,  in  the  firfl  place,  certain  parts  of 
the  body,  the  cellular  fubftance  of  which,  though 
of  a  very  foft  and  extremely  flaccid  nature,  is 
notvvdthftanding,  never  filled  with  fat  in  a  healthy 
fubjeS ;  fiich,  for  inftance  is  that  which  lines  the 
eyelids,  and  that  fpread  on  the  genital  organs  of 
the  male,  &c.  But  further,  in  numerous  parts 
throughout  the  body^  there  are  not  unfreqiiently 
found  irregular  and  tranfient  colleftions  of  far, 
wduch  appear  to  refide  in  the  fame  kind  of  cells, 
%vhich  at  other  times  afl  as  refervoirs  to  the  atte¬ 
nuated  ferous  fluid  already  mentioned. 

But  finally,  in  certain  parts  of  the  body,  and, 
unlefs  I  am  deceived,  in  cells  of  a  peculiar  nature, 
and  given  defcription,  fat  is  found  conftantly  cn- 
elofed,  defigned  to  fubferve  flated,  uniform,  and 
fpeciflc  ufes  in  the  animal  economy,  fuch,  for  e:^:- 
ample,  is  that  which,  in  the  female  fyftem,  forms 
the  mons  veneris^  which  appears  to  me  to  confti- 
tine  a  very  peculiar  and  completely  circumfcribed 
protuberance 

This  Cl rciHH dance  I  had  an  opportunity  of  alcertaining 
in  a  much  more  fatisfadlory  manner  in  the  dead  body  of  a 
female  ape.  After  having  for  fome  time  fubje6ted  the  corpfj 
%o  tile  action  of  cold,  I  was  able,  by  removing  the  fkin,  to 

expofe 


§  37* 

On  the  fubjeft  of  the  fat  itfelf  we  v/ill  now  pro¬ 
ceed  to  make  a  few  obfervations,  this  being  fo 
very  proper  a  place  for  entering  on  the  confidera- 
tion  of  it. 

It  is  an  oil,  not  unlike  the  unSuons  oils  of  ve¬ 
getables  ;  bland,  inodorous,  and  lighter  than 
water,  confifting  of  phlogifton,  united  to  phlegm 
by  means  of  an  acid  of  a. peculiar  nature. 

§  3^5* 

It  is  formed  at  fo  late  a  period  in  the  foetus, 
that  fcarcely  an  indubitable  veftage  of  it  can  be 
difcovered  earlier  than  the  fifth  month  after  con¬ 
ception. 

Its  confidence  is  various  in  different  parts  of 
the  body.  That  for  inftance  which  lines  the  in- 
fide  of  the  orbit  of  the  eye,  is  more  fluid,  whilft 
that  on  the  contrary  which  furrounds  the  kidneys 
approaches  to  the  firmnefs  and  appearance  of  fuet, 

§  39- 

A  controverfy  has  exifted  with  refpeft  to  the 
f^crctiofi  of  this  fubdance,  namely,  whether  it  ii» 
"'performed  by  a  peculiar  fet  of  glandular  bodies, 

-expofe  entire  the  circLiinfcribed  globe  of  fat  fituated  beneath 
the  pubes. 

agreeably 
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agreeably  to  tlie  opinion  of  William  Hunter,  or 
whether  it  merely  tranfiides,  by  fimple  diapedefis, 
through  the  patulous  mouths  of  arteries  ?  The 
latter  of  thefe  opinions,  befides  other  arguments 
which  might  be  advanced  in  its  favour,  appears 
the  moft  probable  from  hence,  that  not  unfre- 
quently  preternatural  colleftions  of  fat  have  been 
difeovered  in  other  parrs  than  thofe  commonly  oc¬ 
cupied  by  this  fubilance  :  this  circumftance  can  be 
much  more  aptly  and  rationally  explained  by  at¬ 
tributing  fuch  unufual  collcftions  of  fat  to  an  err  or  • 
loci^  arifing  from  a  morbid  ftate  or  dlfpofition  of 
the  veffels,  than  by  referring  it  to  an  unnatural 
and  recently  formed  fyftem  of  glands  :  thus  for 
example,  in  the  very  ball  of  the  eye  itfelf,  fat  has 
been  fometimes  found  ;  and  a  fubilance  of  a  na¬ 
ture  like  fuet,  iifually  fills  up  the  cavity  from 
which  a  tefiicle  has  been  extracled ;  indeed  there 
fcarcely  exifts  a  cavity  in  the  body  in  which  flea- 
tomatous  colleSions  have  not  made  their  appear¬ 
ance. 

But  to  conclude  5  thofe  final!  glands  to  which 
certain  celebrated  charafters  have  been  folicitous 
to  attribute  the  fecretion  of  far,  appear  as  yet  to 
be  in  reality  nothing  more  than  mere  creatures  of 
toalogy- 
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But  however  this  may  be  determined,  it  is  la 
the  mean  time  very  certain,  that  both  the  fecre- 
tion  and  abforption  of  this  fubftance  can  be  per¬ 
formed  with  the  utmoft  difpatch. 

« 

§  40- 

The  ufes  of  the  fat  are  numerous.  It  lubri-* 
cates  the  folids,  and  thus  facilitates  motion.  It 
obviates  ,and  prevents  a  morbid  excefs  of  fcnfibi- 
lity.  It  a£l:s  as  a  defence  againft  cold :  and^ 
finally,  by  its  uniform  difiention  of  the  ikin,  con¬ 
tributes  to  comelinefs  and  beauty*  Not  to  men¬ 
tion  the  peculiar  ufes  of  the  fatty  matter  con- 
ftantly  beftov/ed  on  certain  parts  of  the  body,  as 
the  medulla  of  the  bones,  &c. 

This  fubftance  appears,  however,  to  contribute 
fcarcely  any  thing  to  the  nourifliment  of  the  hu¬ 
man  fpecies  when  in  the  enjoyment  of  entire 
health* 

*  That  bloodlefs  Infeds,  hovVever,  derive  a  principal  part 
of  their  nourlfhment  from  the  fatty  fubfiiance  with  which 
their  bodies  are  plentifully  fupplied,  is  a  conjedture  of  natU‘» 
ralifts  founded  at  leaft  on  probability. 
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SECT.  IV. 


OF  THE  VITAL  ENERGIES  IN  GENERAL,  BUT 
PARTICULARLY  OF  CONTRACTILITY. 


§  41- 

enter  now  on  the  confideration  of 


a  difficult  fubjeft,  namely, '  /At?  living  folid^  and 
ftiall  attempt  a  full  account  of  the  Yital  energies, 
by  which  the  different  parts  of  our  body  appear 
10  be  animated  and  fitted,  as  well  to  receive  the 
impulfe  of  ftimuli,  as  to  perform  the  various  mo¬ 
tions  which  are  neceffary  in  the  economy  of  the 
living  fyffeim 


§  42. 

But  with  refpeft  to  the  living  folid^  it  will  firli 
be  neceffary  to  afcertain  its  exaft  limits,  and  to 


define  it  with  precifion  and  accuracy ;  whence  it 
\vill  evidently  appear,  that  it  is  not  our  intention, 
on  the  prefent  occafion,  to  treat  either  of  thoje 
frvperties^  which  the  human  body  poffeffes  in 


common  with  numerous  other  bodies  in  nature, 
fuch  as  ehjiicity  (the  powers  of  which,  however. 


are  notwithftanding  exhibited  in  various  motions 
and  funftions  of  the  animal  economy),  nor  yet  of 
thofe  which  refide  exclufively  in  the  mind;  tho^ 
we  flatter  ourfelves  no  one  will  deny  the  pow^erfiil 
Influence  of  thefe  latter  over  the  eneiTies  poffeff- 
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ed  by  the  living  folid  itfelf,  confidercd  as  a  mate¬ 
rial  body.  We  will  confine  ourfelves  folely  to 
the  confideration  of  thofe  energies  which  refide  in 
our  body  as  a  fyllem  of  organifed  matter,  and 
which  appear  to  be  related  to  each  other  in  the 
Tollowing  order. 

/ 

§  43* 

The  firfi:  and  moft  univerfal  fpecies  of  thofe  vi¬ 
tal  energies,  and  which  may  indeed  be  regarded  as 
an  inferior  degree  of  the  others,  or  rather  as  the 
threfliold  leading  to  them,  is  fimple  coniradility^ 
i.  e.  a  propenfity  in  a  part  to  contraft  itfelf.  As  this 
property  appears  in  reality  to  refide  in  every  part  of 
the  cellular  membrane,  it  muft  be  equally  exten- 
'  five  with  that  membrane  itfelf,  and  therefore  may 
be  faid  to  pervade  almoft  the  whole  body.  Hence 
this  may  be  called,  with  perhaps  fufficient  propri¬ 
ety,  the  vis  cellulofa. 

§  44*  ' 

Another  of  the  vital  energies  is,  the  irritability 
of  Haller^  which  refides  in  mufcular  fibres  only, 
and  may  therefore  be  called  the  vis  miifcularis. 
It  manifefts  itfelf  by  a  very  fingular,  ofcillatory 
and  tremulous  motion,  eafily  diflinguiflied  from 
fimple  contraftion,  by  its  being  more  -readily  ex¬ 
cited  to  aflion  on  the  application  of  any  acrid  fti- 
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§  45* 

The  third  is  fenfibility^  which  refidcs  folely  ia 
the  nervous  medulla,  communicating  with  the  fen- 
forium,  called  therefore  vis  nervea ;  when  any 
part  endowed  with  this  property  is  afted  on  by 
irritating  ftimuli,  an  impreffion  is  immediately 
made  on  the  fenforium. 

/ 

§  46. 

The  three  foregoing  may  be,  with  propriety, 
confidered  as  common  or  general  vital  energies  ; 
becaufe  they  exiil:,  more  or  lefs,  in  almoft  all,  or 
at  leaft  in  a  great  many,  parts  of  the  body,  which 
the  ancients  called  therefore  fimilaresy  i,  e»  parts 
of  a  fimilar  nature. 

§  47- 

But  befides  the  foregoing,  there  exiPcs  alfo  a 
fourth  energy  worthy  of  our  confideration,  namely, 
the  vita  propria^  or  fpecific  life ;  under  which  deno¬ 
mination  I  mean  to  arrange  fuch  powers  as  belong 
to  certain  particular  parts  of  the  body,  deftined  for 
the  performance  of  peculiar  funftions,  and  which 
cannot  with  any  propriety  be  referred  to  either  of 
the  claffes  of  common  energiesy  formerly  mentioned* 

Inferring  fynthetically,  or  a  priori^  as  it  is 
termed,  it  is  not  repugnant  to  found  induftion  to 
conclude,  that  parts  differing  from  all  others  ia 
VOL.  L  C  texture. 
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texture,  in  arrangement,  and  in  peculiarity  of 
funftion,  mufl  alfo  be  furniflied  by  nature  with 
peculiar  properties  and  powers,  adapted  to  the 
performance  of  fuch  fpecific  aftion. 

But  reafoning  analytically,  or  a  pojieriorij  wc 
are  likewlfe  taught  by  accurate  obfervations  made 
on  nature  herfelf,  that  there  are  certain  parts  of 
the  body,  particularly  fome  of  the  vifeera,  which 
perform  motions  fo  very  lingular,  as  cannot  by 
any  means  be  fuppofed  to  arife  from  either  one  or 
other  of  the  common  energies,  of  which  Ve  have 
already  fpoken,  but  mud  be  referred  to  a  vita 
propria^  or  fpeciiic  energies  of  their  own. 


Inllances  of  fuch  figularity  of  a£lion  we  have  in 
the  motions  of  the  iris  ;  the  ereftion  of  the  papilla 
in  the  breads  of  females  ;  the  morions  of  the  lim- 
brice  of  the  fallopian  tubes  ;  the  aftion  of  the 
placenta  ;  the  aclion  of  the  uterus  in  parturition  ; 
the  defeent  of  the  tedes  in  the  male  foetus  ;  and, 
if  I  am  not  deceived,  in  a  great  part,  if  not  in  the 
whole  of  the  procefs  of  fecretion. 

§  48. 

The  fifth  and  lad  energy  which  claims  our  at¬ 
tention  is,  the  niftis  formativus^  or  formative  pro- 
penfity,  which  Ihould  be  confidered  as  the  efficient 
caiife  of  the  whole  procefs  of  generation  (taken  in 

fo 
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fo  extenfive  a  latitude  as  to  include  both  nufrition 
and  re-produ^ion  as  modifications  of  itfelf).  In 
confequence  of  this  propenfity,  the  matter  of  the 
animal  fyftem,  whether  appropriated  to  generation 
or  nutrition,  being  lodged  in  the  places  defiined 
for  its  reception,  and  having  acquired  fufficient  af- 
fimilation  and  m  uurity,  affumes  forthwith  its  due 
arrangement  and  figure,  and  enters  into  the  com- 
po  fition  of  thofe  parts  which  are  afterwards  fur- 
niflaed  and  enlivened  either  with  the  whole  or 
part  of  the  energies  we  have  already  enumerated, 
viz.  contractility^  irritability ^  fenjibility^  or  finally 
fpecijic  life. 

'  §  49- 

Of  this  nifus  forniativus^  or  formative  propen- 
fity,  more  will  be  faid  when  we  come  to  treat  of 
the  procefs  of  generation. 

Irritability  will  be  more  fully  conlldered  when 
on  the  fubjcdi:  of  mufcular  motion. 

The  fubjeft  of  fenjibility  will  be  again  refumed 

when  we  come  to  confider  the  adfion  of  the  ner¬ 
vous  fyftem.  r 

Of  the  vita  propria,  or  fpecific  life,  we  will 
every  where  treat,  when  the  fubjeft  under  confi- 
deration  may  render  it  proper. 

C  2 


But 
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But  with  refpecl  to  conira^lility^  the  prcfenf 
is  a  very  fuitable  place  to  ofFer  an  it  a  few  addi¬ 
tional  and  particular  obfervations. 

§  iO- 

1  have  already  faid  that  this  energy  pervades 
alnioft  the  whole  body,  at  leaft,  that  its  extent  is 
conimeiihirate  with  the  extent  of  the  cellular 
membrane. 

In  the  firft  place,  therefore,  it  refides  in  all 
fuch  pans  as  confiil  of  compacted  cellular  fub* 
{lance,  of  which  the  different  membranes  of  the 
body  ferve  as  examples.  That  thefe  poffefs  con- 
traflility  will  not  be  denied  by  any  one  who  re- 
fiefts  on  the  conftriftion  of  the  dartos  tunic,  or 
\Vho  calls  to  mind  the  fpafms  of  the  llcin,  or  of 
the  peritoneum,  which  alone  appears  fometimes 
to  incarcerate  and  ffrangle  the  inteftines  in  cafes 
of  hernia. 

Further,  It  alfo  exifts  in  fuch  vifeera  as  are 
compofed  chiefly  of  this  kind  of  membrane  ;  of 
this  defeription  are  the  lungs,  the  external  fuper- 
licies  of  which  is  highly  contraaile,  as  I  have 
lately  learned  from  frequently  punauring  and  irri¬ 
tating  them  in  a  living  (late  ;  but  I  have  not  found 
them  poffeffed  of  any  real  irritability,  as  has  been 

lately  afferted  by  Varnier. 

Even 
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Even  the  bones  themfelves  do  not  appear  to  be 
entirely  deftitute  ol  contraftilityj  as  we  learn,  not 
only  fro  11  the  alveoli,  which  are  well  knov/n  to 
become  narrower  after  the  extraftion  or  lofs  of 
the  teeth,  but  alfo  from  the  morbid  affeflion  term¬ 
ed  nccrofis  (/.  e.  mortification),  from  which  it  ap¬ 
pears,  that  after  a  lifelefs  part  of  bone  is  quite  re¬ 
moved,  the  new  produftion  of  bone,  by  which 
the  vitiated  part  wais  before  farroimded,  contrafts 
itfelf  very  gradually,  alrnofl:  to  the  natural  thick- 
nefs  and  former  figure  of  the  parr. 

But  as  w’e  obferved  on  a  former  occafion, 
that  the  vitreous  fubflance  of  the  teeth  was  quite 
defiitute  of  cellular  membrane,  fo  it  appears  to 
me  probable,  that  it  is  entirely  deftitute  of  con- 
traftility  alfo,  becaufej  when  a  part  of  it  is  either 
confumed  by  a  caries,  or  broken  off  by  accident, 
the  remaining  portions  or  fides  are  not  approxi¬ 
mated  to  each  other,  as  we  have  already  faid  takes 
place  in  the  alveoli,  but  an  irreparable  hiatus  or 
chafm  continues  without  a  fliadow  of  diminution. 

.  '  § 

^  This  very  power  of  contraction,  poffefled  by  the 
cellular  membrane,  fliould  be  ranked  amone  the 
primary  and  leading  fecurities  or  fupports  of  firm- 
nefs  and  health  ;  and  to  it  fliould  be  referred  that 
tone  of  parts,  fo  highly  and  favourably  fpoken  of 

C  3  by 
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by  tbe  acute  and  ingenious  Stahl.  To  advance 
one  argument  in  favour  of  the  foregoing  pofition, 
from  many  which  might  be  adduced,  it  is  the  cel¬ 
lular  fubftance  which,  in  a  healthy  fubjeft,  ab- 
forbs,  after  the  manner  of  a  fponge  the  aqueous 
liquid,  of  which  we  have  already  fpoken,  and  by 
means  of  its  contraftility  propels  it  forward  into 
the  lymphatic  veffels  :  on  the  contrary,  in  a  dif- 
eafed  date,  being  deprived  of  ks  proper  tone,  and 
reduced  to  an  atonic  condition,  it  becomes  op- 
prefled  and  diftended  with  a  load  of  water,  and 
thus  gives  rife  to  cedema  and  other  cacheftie 
fymptoms. 


§  52* 

Finally,  from  the  univerfal  prevalence  of  con- 
traftiiity  throughout  the  whole  body,  we  may 
plainly  infer  its  influence  and  contagious  effeft,  as 
it  were,  on  the  other  vital  energies ;  and  alfo  from 
its  infinitude  of  modifications  and  degrees  in  dif¬ 
ferent  men,  we  learn  its  highly  influential  part  in 
the  conflitution  of  both  the  proper  health  and  pe¬ 
culiar  temperament  of  each  individual. 


SECT. 
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SECT.  y. 

OF  SOUND  HEALTH,  AND  OF  THE  NATURE  OF  MAN. 

§  53- 

1  HOSE' three  fubjefts  (§  i.)  in  the 
confideration  of  which  we  have  been  hitherto  en¬ 
gaged,  perpetually  acl  and  re-aft  on  each  otlier  in 
the  living  human  body.  The  fluids,  for  example, 
aft  by  their  ftimulus  on  the  folids ;  while  thefe 
again,  in  confequence  of  their  vital  energy,  are 
fitted  and  prepared  both  to  receive  the  aftion  of 
the  fliimulating  fluids,  and  to  re-aft  on  them  in 
turn.  In  a  found  and  healthy  fubjeft,  this  whole 
routine  of  aftion  and  re-aftion,  correfponds  Vs/ith 
fuch  exaftnefs  and  definitude,  as  to  conftitute  a 
perfeft  and  harmonious  eqiiiUbniuiu 

§  54- 

There  further  exifts  in  the  living  fyflem  a  won¬ 
derful  confent  of  parts,  even  the  moft  remote ; 
thi^  confent  is  derived  not  from  one,  but  feems  to 
owe  its  origin  to  different  fources. 

One  of  thofe  fources  refidis  In  the  nerves,  de¬ 
pending  as  well  on  the  aflonifliing  net-like  anafto- 
niofes,  formed  by  their  numerous  branches,  as  on 
the  intricate  nature  of  their  plexus  and  ganglia  ; 

C  4  by 
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by  the  medium  of  which,  the  impulfe  of  ftimuli 
being  communicated  to  the  fenforium,  may  from 
thence  re-a£l:  on  parts  more  remote. 

Another  fource  of  rhis  wonderful  confent  mud 
be  referred  to  the  different  veffels  of  the  fyftem, 
as  well  the  fanguiferous  as  the  lymphatic. 

Another,  again,  arifes  from  a  certain  fimilitude 
of  ftrufture,  giving  origin  to  what  may  be  called 
a  native  fympathy. 

The  cellular  membrane,  v/hich,  as  has  been  al¬ 
ready  obferved,  appears  to  conftimte  a  common 
bond  of  union  to  the  whole  body,  may  be  readily 
conceived  to  poffefs  a  very  ftriking  and  powerful 
influence  in  promoting  the  confent  of  diftant  parts. 

§  55- 

Finally,  to  this  head  belongs  what  is  juftly  ef- 
tcemed  one  of  the  greatefl  myfteries  of  nature, 
namely,  the  connexion  of  the  mind  with  the 
body,  and  the  diverfified  and  aflonifhing  power  of 
the  one  over  the  other.  As  this  fubjeft  will  be 
again  refumed,  and  treated  more  fully  in  another 
place,  it  will  be  fufficient  on  the  prefent  occafion 
briefly  to  obferve,  that  befides  the  obvious  power 
of  the  will  over  moft  of  the  mufcles,  there  are 
alfo  oth^r  faculties  which  exert  their  influence  on 

the 
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the  body,  even  without  the  concurrence  or  aid  of 
the  will. 

Of  this  defcription  are  thofe  blind  and  purely 
animal  inhinfis  of  our  nature  ;  fuch,  for  example, 
as  that  which  excites  to  the  gratification  of  vene¬ 
real  enjoym.ents. 

Further,  the  body  is  greatly  under  the  influence 
of  the  internal  fenfes^  more  efpecially  of  the  ima¬ 
gination^  and  thofe  pafTions  of  the  mind  which  it 
contributes  to  excite. 

Finally,  it  is  by  the  interpofition,  and  through 
the  medium  of  thefe,  that  a  communication  and 
reciprocal  influence  are '  preferved  between  the 
powers  of  the  body,  and  the  more  exalted  facul¬ 
ties  of  the  mind. 


By  this  diverfified  confent  of  the  folids,  of  the 
fluids,  and  of  the  vital  energies  (§  530>  by  ^bis 
fyrapathy  of  parts  (§  54.)?  by  this  intimate 
connection  between  the  mind  and  the  body, 
(§  55O?  health  are  preferved  in  vigour  ; 

yet  not  always  exifling  in  the  fame,  but  in  widely 
4ifferent  degrees  of  perfection  and  energy. 


§  57- 
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§  57- 

Between  the  two  extremes  of  life  there  cxifl: 
different  grades,  of  which  one  is  called  vita  max¬ 
ima^  or  perfeft  life  ;  the  other  vita  minima^  or  iiii- 
perfeft  life. 


Life  is  faid  to  be  perfect  in  the  flower  of  age, 
when  the  fiinftions  of  the  body  have  reached  that 
pinnacle  of  perfeftion,  called  by  the  Greeks  acme ; 
this  might  alfo  be  denominated  the  athletic  Jlate. 


Life,  on  the  other  hand,  is  Gid  to  be  imperfetl 
wLen  the  fnnftions  are  performed  with  lefs  vi¬ 
gour  ;  although  their  perfection  may  be  the  moft 
confummate,  when  the  fituation  of  the  fubjeef,  and 


its  mode  of  exigence,  are  taken  into  confidera- 
tion  :  thus  life  is  irnperfeft  in  a  fcctus  in  ntero^ 
and  that  in  proportion  as  the  feet  us  is  tender  and 
young.  Finally,  life  is  lefs  perfect  in  the  fleeping 
than  in  the  waking  ilate  ;  lefs  perfecf  alfo  in  a 
fubjeft  advanced  in  years,  than  in  one  bafldng  in 
the  meridian  blaze  of  manhood. 


§  5^’- 

The  varieties  in  point  of  heallb  are  no  lefs  nu¬ 
merous  and  confiderable  ;  there  is  indeed  a  cer¬ 
tain  (late  of  health  which  may  be  fiid  to  be  pecu¬ 
liar  to  each  individual.  Such  perfons  as  we  fup- 

pofe 
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pofe  to  be  in  the  enjoyment  of  the  mod  complete 
health,  differ,  notwithftanding  fiirprifingly  from 
each  other,  as  well  in  confcquence  of  a  difference 
in  the  conftiturion  of  the  blood,  as  of  a  diverfity 
of  tone,  and  of  the  other  viral  energies ;  hence 
different  individuals  are  fo  differently  affefted  by 
the  fame  ftimuli  afting  on  their  bodies.  Perhaps 
each  individual  may  poffcfs  peculiar  idiofyncra- 
fies,  though  fo  very  inconfiderable  as  to  be  fcarce- 
ly  obfervable :  the  influence  of  cuftom  is  fo  pow¬ 
erful,  as  to  create,  in  different  fubjefts,  an  intole¬ 
rance  of  different  imprelTions,  though  in  them- 
felves  quite  innocent ;  it  alfo  produces  a  facility  of 
bearing,  and  Anally  creates  a  deflre  for,  fuch 

things  as  appeared  at  firfl;  both  unnatural  and  dif- 
agreeable. 

§  59- 

This  appears  to  be  the  very  hinge  on  which  re¬ 
volves  the  nature  and  variety  of  temperamenis^  fo 
frequently  the  fubjefts  of  phyfiological  difeuflon. 
The  conflitution  of  the  temperaments  depends,  not 
only  on  the  proportion  and  mixture  of  the  confli^ 
tuent  parts  of  the  blood  (§  22.),  but  alfo  on  the 
peculiar  vigour  of  the  vital  energies  already  treat¬ 
ed  Oi  ;  and  likewife  on  the  confequent  variety  in 
the  mode  of  the  reciprocal  aflion  and  rc-aftion  of 
the  body  and  mind  on  each  other.  From  this 
combination  and  concurrence  arifes  that  peculia¬ 
rity 
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r\ty  of  fenfation  to  the  impreiTions  of  ilimiili  ;  and 
alfo  that  Angular  power  of  performing  motions 
with  greater  or  lefs  facility. 

'  §  6o. 

Hence  the  varieties  of  temperaments  are  lite-  ^ 
rally  infinite,  and  can  never  be  reduced  to  any 
certain  and  definite  claffes.  But  as  it  has  been 
the  pleafure  of  phyfiologifis  to  arrange  them  un¬ 
der  certain  heads,  for  the  fake  of  regularity,  w  ’ 
may  with  fufficient  propriety  give  our  aflent  to  the 
common  mode  of  arrangement,  by  which  they 
have  been  reduced  to  four  orders^  namely,  the' 
phlegmatic,  the  fanguineous,  the  choleric,  and  the 
melancholic. 

§  6i. 

For  although  Galen  erefted  this  divifion  on  an 
abfurd  foundation,  falfely  fuppofed  to  be  derived 
from  the  nature  and  confiituent  parts  of  the 
blood,  yet  if  this  erroneous  foundation  be  kept 
entirely  out  of  view,  the  divifion  appears  in  other 
refpefts  fo  confonant  to  nature,  that  the  different 
temperaments  of  all  men  generally,  and  of  every 
individual  in  the  different  periods  of  life,  may  be 
with  propriety  referred  to  one  or  other  of  thefe 
four  leading  claffes.  Thus,  in  the  tender  age  of 
infancy  the  phlegmatic  temperament  chiefly  pre¬ 
vails.  This  in  youth  is  exchanged  for  the  fan- 

guineous. 
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guineous.  The  choleric  marks  the  period  of  man¬ 
hood.  And  the  melancholic  is  the  temperament 
of  old  age* 

But,  as  has  been  already  obferved,  the  variety 
in  the  exifting  degrees  of  the  fame,  and  in  the 
mixtures  of  different  temperaments,  is  fo  un¬ 
bounded,  as  to  afford  an  open  and  a  very  exten- 
five  field  of  fpeculation  to  fuch  as  would  wifli  to 
amufe  themfelves  with  tracing  out,  and  eflablifli- 
ing,  on  this  fiibjeft,  more  minute  combinations,  or 
divifions  and  orders. 

^ . 

§  62. 

This  whole  collective  aflemblage  of , all  the  fa¬ 
culties  and  laws  hitherto  mentioned,  by  which  the 
functions  of  the  human  body  are  performed  and 
regulated  from  the  opening,  to  the  clofing  pulfc 
of  life,  are  called  human  nature^  or  the  nature  of 
man;  from  whence  arofe  the  name  oi  phyfiology^ 
the  fcience  now  under  our  immediate  confideration. 

§  63. 

Thofe  functions  of  the  body  may  be  themfelves 
properly  enough  divided  into  four  clalfes  ;  which 
divifion,  although  not  entirely  free  from  exception, 
nor  perfeCfly  conformable  to  nature,  may  never- 
thelefs  be  aptly  enough  retained  as  a  ufeful  affifl- 
ant  to  the  memory. 


I.  The 
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L  The  firfi:  clafs  of  this  divifion  embraces  the 
^ital  fimdions^  fo  called  becaufe  their  inceffant 
and  unmolcfted  aftion,  is  more  efpecially  and  ef- 
fentially  necelTary  to  the  continuance  of  life.  To 
this  clafs  belong  the  circulation  of  the  blood,  and 
after  birth  the  proctfs  of  refpiration* 

II.  The  fecond  clafs  embraces  the  animal  func¬ 
tions;  thefe  ferve  lo  diftinguifli  animals  from  or- 
ganifed  bodies  belonging  to  the  vegetable  king¬ 
dom  *.  This  clafs  in  man  includes  the  conneftioa 


^  I  lament  it  as  a  ferious  misfortune  to  the  fcience  of  na¬ 
tural  hijiory,  that  his  final  objed  did  not  call  on  the  very 
learned  and  ingenious  profeffor  to  be  more  explicit  and  mi¬ 
nute  on  that  clafs  of  functions  denominated  the  animal.  He 
has  told  us  in  terms  very  general  and  definite,  that  they  are 
fuch  as  ferve  to  conftitute  the  great  barrier  of  diftindtion  be¬ 
tween  animal  and  vegetable  bodies,  I  am  forry  that  neither 
the  obje^fl  nor  extent  of  an  elementary  work  permitted  him  to 
defeend  to  a  more  minute  fpecification  of  thofe  charafferiflics, 
in  which  the  difference  between  animals  and  vegetables  more 
immediately  con  fills.  Fezu  points  of  invefligation  can  be 
propofed  which  have  given  rife  to  a  greater  diverfity  of  opi¬ 
nion,  than  that  which  refpe<5ls  the  difference  between  thefe 
two  claffes  of  natural  bodies  ;  and  fiauer  flill  perhaps  can  be 
advanced,  with  regard  to  which  philofophers,  evenpn  the  pre- 
fent  imperfe<d:  date  of  phyfical  fcience,  fhould  more  unani- 
moufly  agree.  Be  this  later  pofition,  however,  true  or  falfe, 
I  have  rdways  been  led  to  confider  the  flrangely  diverfified, 
and  even  contradidory  opinions,  entertained  by  naturalifts 
refpedir.g  the  difference  between  animals  and  vegetables,  as 

fo 
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of  the  mind  with  the  body,  but  it  regards  more 
efpecially  fenfation,  and  mufcular  motion. 

fo  many  unanfwerable  tcllimonies  of  the  equivocality  of  the 
whole.  The  difcovery  therefore  of  an  CKchifive  line  of  dif- 
tin(9:ion  between  the  animal  and  vegetable  kingdoms,  (if  in¬ 
deed  thefnpreme  author  and  arbiter  of  nature  permits  fnch  a 
line  to  exiOi)  mud  dill  be  confidered  as  a  peculiar  d'Jideratiim 
in  the  fcience  of  natural  hillory. 


From  all  my  fpeculations  on  this  interefting  fu])je(n  (and 
it  is  with  me  a  favourite  objed  of  purfuit}  I  am  frmiy  of 
opinion,  that  there  exifes  no  incommunicable  characleriilic, 
and  I  will  venture  to  add,  no  congregation  of  charadlerillics, 
which  ferve  to  conhitute  a  complete  partition-veil  between 
the  animal  and  vegetable  kingdoms.  The  numerous  and 
highly  diverfiiied  fubjeds  of  thefe  two  important  kingdoms 
of  life,  appear  to  be  nothing  elfe  than  different  individuals  of 
one  extenhve  family,  defeended  from  a  common  parent,  and 
exhibiting  the  mod  unequivocal  tedimonies  of  their  kindred 
nature.  Like  the  delicate  tints  of  light  and  fnade  in  a  well  fin- 
ilhed  piclure,  they  fo  gradually  intermingle,  and  run  into  eacli 
other  fo  infenfibly,  that  it  is  literally  impoilible  to  fay  wiili 
definitude,  where  the  one  terminates  and  the  otlier  begins 


All  refearches  therefore  after  an  exclufively  diftincliTe  clia- 
rafferidic  between  vegetables  and  animals,  appear  to  me  equal¬ 
ly  irrational  and  vifionary  with  the  late  enthufiadic  purfuits  of 
the  deluded  alchemids,  after  the  philofopher's  done,  or  tlieir 
more  chimerical  refearches  after  their  fiatteriivv 
'l^'hy  then  diould  man,  prefam.ptiious  man  !  attempt  the  ef- 
taDiiinment  cf  an  eflential  didinclion  between  phydcal  bodies, 

where  wifer  ?2ai:ire  acknowlcdp'cs  none  ^ 

* 

2  III. 


MOTION  OF  THE  BLOOD. 


48 

III,  The  natural  fitnclions  conftitute  the  third 
dafs.  Thefe  are  fubfervient  to  the  nourifliment 
of  the  body. 

IV.  The  fourth  and  laft  dafs  confifts  of  the  ge¬ 
nital  fundionsy  which  are  deftined  for,  and  employ^ 
ed  in  the  propagation  of  the  fpecies. 

Let  us  now  confider  each  dafs  of  funftions  in 
order,  beginning  with  the  vital. 


SECT.  VI. 

OF  THE  MOTION  OF  THE  BLOOD  IN  GENERAL. 

§  64. 

T HE  blood  as  we  have  already  feen,  af¬ 
fords  the  primary  origin  to  the  principal  parts  of 
the  body,  and  continues  afterwards  to  convey  to 
them  uniform  and  perpetual  fupplies  of  nouriflr- 
ment,  and  ought  therefore,  with  a  very  few  ex¬ 
ceptions  to  be  diftributed  far  and  wide, 

^j^j-QUgh  even  the  molt  fubtie  and  diltant  recclTes 
of  the  whole  body.  That  fuch  a  minute  diltribu- 
tion  aftually  takes  place,  we  learn  not  only  from 
a  fine  injeaion  of  the  veffels,  but  alio  from  every 
day’s  experience,  from  which  it  appears  that  very 

I  few 
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few  parts  of  the  body  can  be  punftured  with  the 
point  of  the  fmallefl  pin  without  the  occurrence 
of  a  greater  or  lefs  hemorrhagy. 

§  65. 

This  vital  liquid  does  not,  as  was  the  opinion 
of  the  ancients,  flow  and  ebb  like  the  waves  of 
Euripus  *,  through  channels  of  the  fame  nature 
and  order,  but  is  fo  moved  onward  in  an  orbit, 
or  circulatesy  as  they  exprefs  it,  in  fuch  a  manner, 
as  to  be  carried  from  the  heart,  by  means  of  the 
arteries,  to  every  part  of  the  body  ;  and  being 
there  taken  up  by  the  veins,  conveyed  back  again 
by  them  to  the  fame  original  fountain,  the  heart. 

•9 

\ 

§  66. 

After  a  few,  and  thofe  very  indefinite,  expref- 
fions  I  of  his  predeceflbrs,  William  Harvey  efta- 

'*  A  narrow  arm  of  the  fea,  extending  between  Boeotia  and 
Euboea,  faid  to  ebb  and  how  feven  times  during  each  diurnal 
revolution  of  the  earth,  or  each  term  of  24  hours.  In  this 
extraordinary  portion  of  fea,  Arlftotle,  that  celebrated  anci¬ 
ent  philofopher,  is  falfely  reported  to  have  drowned  himfelf, 
becaufe  he  was  not  able  to  develope  the  caufe  of  the  conftant 
fluxVnd  reflux  of  its  waters.  C.  C. 

f  The  unfortunate  ServetiiSj  and  that  truly  illuftrious  cha- 
rafler  Andr,  Caj'alphius^  appear  to  have  advanced  nearer  to  a 
true  knowledge  of  the  genuine  circulation  of  the  blood,  than 
any  of  the  other  phyfiological  writers  who  are  commonly 
enumerated  in  the  fame  clafs. 
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blillied,  in  a  manner  tolerably  conclufive,  the  cir¬ 
culation  of  the  blood,  in  a  fmall  but  immortal 
work  publiflied  in  the  year  1628. 

In  procefs  of  time,  however,  every  fliadow  of 
doubt  on  this  fubjefi:  was  removed.  This  was 
effefted  chiefly  by  frequent  recourfe  to  aftual  and 
fimple  obfervations  with  the  microfeope  ;  but  in 
pari  a!fo  by  injtciions  of  wax  and  other  fubflances 
into  the  arteries,  which  were  feen  paffing  again 
to  the  heart  by  the  roiite  of  the  veins  ;  and,  fur¬ 
ther,  by  the  elegant  and  fublime  experiment  of 

It  may  not  be  improper  on  the  prefent  occafion  to  advert 
to  a  remarkable  claule  in  the  writings  of  Servetus,  contained 
in  a  phyliological  diff^rtation,  which  he  included  in  his  cele¬ 
brated  and  very  fcarce  work,  that  occafioned  the  death  of  its 
illuftrious  author.  The  work  is  entitled  ‘‘  Reftitutio  Chrifti- 
anifmi,’^  &c.  (Viennas  Allobrog. )  1553-8.  The  diifertation 
particularly  alluded  to,  is  contained  in  the  fifth  book  of  tlie 
abovementioned  work,  “  de  trimtate  divina,  in  quo  agitur  de 
Jpiritu  fandoy’^  in  wTich  we  are  prefented  with  the  following 

\vords,  “  Vltalls  ejl  fpirltus  qui  per  anaJlo7nofes  ah  arter  'iis  com- 

\ 

munlcatur  vmiSy  in  qiiibus  dicilur  naturalist 

But  from  the  memorable  problem  of  Ccefalpinus,  ‘‘  de  ve- 
fits  ultra  vinculum  tiimefcentihusy  non  citrat  it  appears  obvious 
as  the  blaze  of  day,  that  that  truly  illufirious  phyfiologift 
trod  on  the  very  confines  of  a  complete  knowledge  of  the 
circulation  of  the  blood.  See  his  Qussftionum  medica- 
rum,’’  L.  II.  qua’fi.  17.  page  234. 

transfufino: 

/  o 
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transfafing  the  blood  of  one  living  animal  into 
another,  or  into  a  human  fubjeft ;  as  alfo  by  vari¬ 
ous  other  experiments  which  may  be  performed 
on  animals  in  a  living  ftate, 

§  67. 

What  fhould  be  efteemed  the  definite  flandard 
of  the  celerity  of  this  motion,  in  a  healthy  human 
fubjeft,  we  are  not  well  able  to  determine.  In 
this  refpefl:  there  is  not  only  a  difference  between 
one  fubjefi:  and  another,  but  there  alfo  occurs  a 
great  variety  relating  to  this  point,  arifing  from 
the  difference  of  ages  :  there  indeed  exifts  a  dif¬ 
ference  in  the  celerity  of  the  blood’s  motion,  even 

in  the  different  parts  of  the  fame  body. 

/ 

Finally,  the  venous  blood  appears  to  glide  on 
more  flowly  than  the  arterial ;  and  when  flowing 
through  the  trunks  of  velTels,  its  motion  is  more 
rapid  than  when  paffing  their  fmaller  ramifica¬ 
tions.  Former  phyfiologifts,  however,  have  not- 
w'ithftanding  exaggerated  thefe  feveral  diverfities, 
in  the  celerity  of  the  blood’s  motion,  beyond  their 
natural  magnitude. 

o 

The  common  conclufion,  however,  on  this  fub- 
jeft  is,  that  the  blood,  flowing  through  the  aorta 
with  its  mean  velocity,  paffes  over  a  diftance  of 
about  eight  inches  during  the  fpace  of  one  pulfa- 
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tion  ;  at  which  rate  it  would  travel  about  fifty  feet 
in  the  firfl  minute  of  time.  .  ^ 

§  68. 

The  globules  of  the  cruor  appear  to  revolve  on 
their  axes  or  centres  of  motion  ;  and  it  is  faid  that 
the  fame  are  propelled  forward  with  greater  velo* 
city  than  the  other  conflituent  parts  of  the  blood. 

I  know  not  whether  this  conclufion  be  drawn 
from  a£fual  experiment,  or  whether  it  be  only  an 
inference  from  an  abfurd  application  of  the  com- 
raon  laws  of  hydraulics  to  the  circulation  of  the 
blood  ;  I  call  the  application  abfurd,  becaufe  it  is 
■  certainly  the  very  fummit  of  folly,  to  attempt  to 
account  for  that  motion  of  a  vital  fluid,  by  which 
it  is  carried  through  the  living  canals  of  an  ani¬ 
mated  fyftem,  on  the  purely  mechanical  principles 
by  which  water  is  forced  through  hydraulic  ma¬ 
chines.— As  to  myfelf,  I  muft  acknowledge  1  have 
never  been  fo  fortunate  as  to  be  favoured  with 
a  view  of  this  prerogajjve  or  preceflion  of  the 

globules. 

§  69. 

I  am  fully  perfuaded,  that  thofe  globules  only 

glide  forward,  fufpended  or  fwimming  in  the  fluid 

formed  by  the  other  conflituent  pans  of  the  blood, 

but  that  they  do  not  at  the  fame  time  rotate  on 

their  own  axes  at  all.  To  conclude,  it  is  not 

fully 
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fully  and  clearly  afcertained,  that  the  blood,  he- 
fides  its  progreffive  motion,  of  which  we  are  now 
fpeaking,  is  alfo  fubjefted  to  one  of  a  different 
kind,  called  an  intepne  motion  ;  although  t  rerc 
can  be  no  doubt,  but  that  the  elementary  parts  o 
the  blood  may  be  occafionally  affefted  m  their 
arrangement  and  combination,  when  they  are 
tumuiiuoufly  agitated  in  confequence  of  the  im- 
meufely  varied  direftions,  the  minute  divifions  and 
numerous  anaftomofes  of  the  veffels  through  which 

they  pafs. 

.§  70.  ] 

Thus  much  we  thought  proper  to  advance  on 
the  motion  of  the  blood  in  general.  Previouhy 
to  our  entering  on  a  more  clofe  and  minute  con- 
fideration  of  this  fubjeH,  we  think  it  beft  to  treat  j 

of  the  veffels  in  which  the  blood  is  contained,  and  s 

alfo  to  confider  with  attention  the  energies,  by  1 

which  thefe  veffels  are  animated,  and  fitted  both  i' 

£0  receive  and  again  propel  the  blood.  | 
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OF  THE  ARTERIES 


§  7^- 


HE  veffcls  which  receive  the  blood 


/ 


immediately  from  the  heart,  and  convey  it  to  all 
the  diiTerent  and  minute  parts  of  the  body,  are 
called  arteries. 


In  their  collective  or  aggregate  dimenfions,  they 
are  lefs  capacious  than  the  veins ;  but  their  texture 
is  far  more  folid,  more  compaft,  very  elaflic,  and, 
as  appears,  from  the  experiments  of  Wintringham, 
remarkably  flrong. 


§  72 


They  are  compofed  of  three  membranous  flrata. 


or  coats. 

I.  Of  an  externaL  which  Haller  called  a  true 
cejlidar  coat,  Aibinus  a  nervous^  Yefalius  a  carti¬ 
laginous^  others  a  tendinous^  &c.  It  confifts  of 
condenfed  cellular  membrane,  externally  more  lax, 
but  becoming  by  degrees  more  compact,  as  you 
advance  nearer  to  its  internal  furface,  where  it 
is  overfpread  with  numerous  fmall  blood  veflels. 


/ 
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To  this  coat  the  artery  appears  to  be  cliieay  in¬ 
debted  for  its  tone  and  clafticity. 

II.  The  fecond  or  middle  ftratum,  is  coinpofed 
of  tranfverfc  fibres,  affuming  a  lunated  or  fa'ciform 
figure  and  diree^ion  ;  its  fnbfence  has  a  fldhy  ap¬ 
pearance,  from  whence  it  has^  been  ca..et.  the 
mufcular  coat,  and  in  it  the  vital  energy  o.  tne 
arteries  appears  in  a  very  particular  manner,  to 

refide. 

III.  The  laft  and  moft  internal  coat,  is  a  mem- 
brane  of  an  extremely  fmooth  and  pohO-ied  fnrface, 
which  ferves  as  alining  to  the  cavity  of  the  artery. 

In  the  trunks  and  larger  branches  of  the  arte¬ 
ries,  thefe  coats  may  be  dillin£lly  obferved  ;  but 
they  are  lefs  evident  in  the  more  minute  ramifica- 

tions. 

§  73- 

All  the  arterial  branches  in  the  human  body 

take  their  origin  from  either  one  or  the  other  ot 

* 

two  leading  trunks. 

Thejffy?  of  thefe  trunks  is  the  pulmonary  arter)^, 
which,  rifmg  from  the  anterior  ventricle  of  the 
heart,  paffes  into  the  lungs. 


D  4 


The 


The  fecojid  is  the  aorta^  which  rifes  from  the 
pofterior  ventricle  of  the  heart,  and  flioots  its 
ramifications  into  every  part  of  the  fyflcm. 


Thefe  trunks  are  divided  into  branches,  which 

again  undergo  farther  and  more  minute  fubdi- 
vifions. 


§  74- 


An  opinion  has  been  conceived  and  propa¬ 
gated  as  an  eftabliflied  truth,  that,  througliout 
the  whole  fanguiferoiis  fyfiem,  the  aggregate  capa¬ 
city  of  all  the  branches,  taken  together,  is  fuperior 
to  that  of  the  trunk  from  which  fuch  branches 
direftly  originate.  I  fear,  however,  that  the  au¬ 
thors  of  this  opinion  have  expreffed  themfelves 
on  this  fubjeft  in  terms  by  far  too  general,  and 
have  fometimes  even  confounded  the  raeafure  of 


the  diameter  of  veflels,  with  that  of  their  area.  In 
my  inveftigations  and  inquiries  on  this  fubjecf,  I 
did  not  trufi:  to  the  refult  of  a  fingle  experiment, 
nor  did  I  confine  my  experiments  to  velTels  filled 
with  wax,  which,  however  improper,  were  the 
only  kind  ufed  by  feme  celebrated  phyfiologifls, 
in  their  attempts  to  afeertain  the  matter  nave  under 
confideration  ;  but,  as  the  nature  and  importance 
of  the  fubjeft  evidently  demanded,  I  made  my 
experiments  and  obfervations'  on  the  found  and 
unaltered  vclTels  of  fubjefts  recently  dead.  I  took, 

for 
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for  example,  that  namelefs  trunk  from  which  the 
ri^ht  carotid  and  fubclavian  arterjes  diverge  as 
branches,  and  alfo  the  brachial  trunk,  together 
with  its  branches,  the  radial  and  cubital  artenes, 
and  having  formed  a  reftangular  triangle,  from 
the  diameter  of  the  trunk  and  the  diameters  of  its 
appended  ramifications,  I  found,  from  the  well 
known  theorem  of  Pythagoras,  that  the  fquare 
of  the  hypothenufe  was  equal  to  the  fum  oi  the 
fquares  of  the  bafe  and  perpendicular. 

Indeed,  in  arteries  of  the  fmallefl  orders,  Haller 
himfelf  acknowledged  that  the  capacity  of  the 
trunks 'is  greater  than  that  of  their  ramifications  ; 
fo  that,  at  lead,  the  common  calculation  does  not 
apply  univerfally,  bur,  (if  it  be  indeed  ever  admif- 
fible),  muft  be  redrifted  to  a  very  few  orders  of 
veffels. 

§  75- 

Each  trunk  and  ramification,  feparately  confi- 
dered,  have  been  commonly  believed  to  poflefs 
a  conical  figure,  the  bafe,  or  that  part  next  to 
the  heart,'  being  fiippofed  more  capacious  than 
the  oppofite  extremity.  This  opinion  appears 
ri^however  to  be  hypothetical  :  for,  whoever  will 
take  the  trouble  of  examining  the  arteries  with 
accuracy  and  attention,  will  find  their  figure  to  be 
perfeftly  cylindrical :  indeed,  on  the  other  hand, 

there 
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there  are  not  wanting  iiiftances  of  fome  arteries 
which  in  their  progrefs  rather  widen  and  expand, 
fuch,  for  example,  are  the  mammariae  iniernae,  or 
internal  mammaries,  and  even  the  arch  of  the 
aorta  itfelf  is  more  contrafted  at  its  bafe  than  at 
its  apex  or  top.  AlII  arteries,  efpecially  thofe  of 
tile  larger  orders,  appear  to  be  a  little  dilated  and 
enlarged,  juh  before  their  divifion  into  branches. 

§  7^' 

The  number  of  orders,  formed  by  the  divifions 
of  the  main  arterial  trunk  into  the  progreffive 
feries  of  uniformly  decreafing  ramifications,  from 
its  firfi:  origin  at  the  heart,  to  its  final  termination 
in  the  extreme  capillaries,  cannot  pollibly  be  uni- 
verfally  afcertained  and  efiabliflied  as  a  general 
and  unvarying  refult.  The  truth  of  this  pofitiori 
will  be  obvious  to  any  one  who  confiders,  that  in 
the  different  parts  of  the  body,  efpecially  in  the 
vifcera,  the  arteries  are  fubjecl:  to  great  variety 
with  refpeft  to  their  divifions  ;  and  that,  on  this 
account,  they  fometimes  form  more,  fometimes 
fewer  orders  of  veffels,  previoufly  to  their  fepa- 
ration  into  evanefcent  capillaries. 

Hence  the  dihigreeraent  of  authors  who  hat'e 
attempted  to  ariiufe  thcmfclves  with  calculations 
of  this  kind.  Thus,  for  example,  Keil  ehimated 

the  number  of  the  orders  of  arteries  at  fifty,  while 

Haller 
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Haller  contended  that  they  amount  to  no  morv. 
than  twenty, 

§  77- 

After  numerous  divifions  of  this  kind,  and  va¬ 
rious  anaftomofes,  by  which  the  neighbouring 
.  branches  of  arteries  communicate  with  each  other, 
they  at  length  arrive  at  their  finai  teiminations, 
which  are  completely  continuous  with,  or  which 
fairly  open  into,  the  origins  of  veins  ;  fo  that, 
their  route  being  uninterrupted,  they  are  refiefted 
from  extremities  that  can  fcarccly  be  dilcerned, 
and  thus  converted  into  thofe  returning  velfels,  by 
which  the  blood,  lately  arterial,  but  now  become 
venous,  is  conveyed  back  again  to  the  neart. 

s 

S  7^* 

But  although  this  complete  continuity  of  the 
arteries  and  veins  be  fo  extremely  evident  in  nu¬ 
merous  parts  of  the  body,  as  to  be  obvious  even 
to  the  naked  eye,  yet  it  ftill  remains  a  matter  of 
doubt,  whether  this  be  the  only  and  exclufive 
mode,  in  which  arteries  communicate  with  veins, 
or  whether  there  m.ay  not  be,  at  leafl  in  certain 
parts  of  the  fyftein,  an  intermediate  and  parenchy¬ 
matous  fubhance,  which  receives  the  blood  from 
the  terminations  of  the  arteries,  and  again  depo- 
fits  it  in  the  incipient  mouths  of  the  veins  ? 


ibere 
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•  There  occur  certain  phenomena,  fuch  for  ex¬ 
ample,  as  ereftions  of  the  penis,  and  the  common 
phenomenon  of  blulliing,  which  render  the  ex¬ 
igence  of  fuch  a  connecting  medium  between 
ihofe  two  kinds  of  velTels,  at  lead:  not  improbable. 

§  79. 

There  are,  again,  veffels  of  a  nature  evidently 
different  from  thofe  already  fpoken  of,  which  ap¬ 
pear  to  arife  every  where  from  the  fmaller  arte¬ 
rial  branches;  thefe  veffels  confiff  chiefly  of  two 
kinds,  namely,  the  ferous^  which  are  fo  narrow  as 
not  to  be  able  in  a  healthy  fuhjeft  to  admit  the 
globules  of  the  cruor,  but  only  to  receive  the 
thinner  fluid  or  vehicle  in  which  thofe  globules 
fwim  (.§  69.)  ;  and  the  fecretory^  which  do  not 
appear  to  attraff  any  thing  from  the  mafs  of  arte¬ 
rial  blood,  but  fuch  fpecific  fluids  as  are  deflined 
for  fecrction  (§  4.) 

§  80. 

With  regard  to  the  former  kind  of  veffels, 
wliich  w^e  denominated  ferous^  it  is  neceffary  to 
obferve,  that  we  do  not  mean  by  them  the  imagi¬ 
nary  orders  of  yellow  and  of  white  veffels,  fpoken' 
of  by  Boerhaave,  which  appear  to  have  been  fan¬ 
cifully  conceived,  in  conformity  to  the  account 
given  by  Leeuwenhoek  of  his  equally  imaginary 
fixfold  conformation  of  the  globules  of  the  blood  : 

neither 
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Ecitlier  do  we  mean  the  neuro-lymphatic  veflTels 
of  Vieuflen  and  Ferrein,  of  which  thofe  gentle¬ 
men  fuppofed  thie  vifcera  to  be  in  a  great  meafurc 
corapofed  ;  but  which  do  not  indeed  appear  to  be 
any  better  founded  than  the  preceding  conjedures 

of  Boerhaave  and  Leeuwenhoek. 

.  « 

By  the  JcTous  wc  mean  thofe  colourlels  vellels 
which  are  never  vifible,  unlefs  in  certain  cafes  of 
violent  inflammation,  where  the  impetus  of  the 
blood  is  very  powerful ;  and  indeed  in  fame  parts 
of  the  body,  even  this  energetic  procefs  of  nature 
is  not  of  itfclf  fufficiently  powerful  to  bring  them 
into  view,  unlefs  they  be  flill  farther  dilated  by 
means  of  an  anatomical  fyphon  or  inje£for  ‘  of  this 
latter  defeription  are,  for  example,  the  veflTels  of 
the  cornea,  which  can  fcarcely  ever  be  filled  with 
wax,  unlefs  in  the  dead  bodies  of  fuch  fubjefts  as 
have  died  while  labouring  under  a  violent  inflam¬ 
mation  of  the  eyes.  ‘ 

§  8i. 

Th t'fecretoij  veflTels,  on  the  other  hand,  appear 
to  be  different  from  thofe,  and  belong  chiefly  to 
the  fecreting  vifcera  and  conglomerate  glands; 
they  can  alfo  be  traced  by  means  of  a  very  fubtle 
injeftion,  which,  for  inflance,  when  thrown  with 
force  into  the  artery  of  the  parotid  gland,  flows 
out  and  cfcapes  through  the  duff  of  Stenonius. 

But 
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But  on  thefe  veffels  we  wi!!  have  a  ftated  oppor- 

tunity  of  being  more  pointed  and  particular  in  a 
fubfequent  feclion. 


SECT.  Vlir. 

OF  THE  VEINS  WHICH  CARRY  BLOOD. 

4 

§  82. 

That  blood,  which,  by  means  of  the 
arteries  has  been  diftributed  throughout  every 
part  of  the  fyftem,  muft  be  conveyed  back  again 
to  the  heart  through  the  medium  of  the  veins. 

Thefe  veffels  differ  very  widely  from  the  arte¬ 
ries,  both  in  their  funftions  and  ftrufture  :  to  this, 
however,  v'cins  of  the  fmalleft  orders  form  an  ex¬ 
ception,  as  their  ftrufture  does  not  differ  from  that 
of  arteries  of  the  flime  magnitude  in  fo  wide  and 
obvious  a  decree. 

§  83. 

The  veins  (if  we  except  the  pulmonary  fyftem} 
are  more  capacious  in  their  collcftive  or  aggregate 
dimenfions  than  the  arteries ;  their  ramifications 
are  alfo  more  numerous ;  they  are  much  more  ir¬ 
regular  in  their  courles  and  modes  of  ramifying  ; 

their 
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their  texture  is  alfo  much  fofter  than  that  of  the 
arteries  ;  they  are  far  lefs  elaftic,  but  nevtrthelefs 
extremely  tenacious,  and  capable  of  wonderful  ex- 

§ 

Their  coats  are  confiderably  thinner  than  thofe 
of  the  arteries ;  whence  the  blood  which  they 
contain  appears  in  foiiie  meafure  through  them  ; 
they  are  alfo  lefs  numerous,  being  no  more  than 
a  certain  cellular  covermg^  fomewhat  refembling 
what  has  been  called  the  nervous  coat  of  the  ar¬ 
teries,  and  an  internal  membrane  of  a  very  exqiii- 
fite  polifli,  fimilar  to  that  with  which  the  arteries 
are  lined. 

No  part  of  the  venous  fyflem  is  furniflied  with 
inufcular  fibres,  except  the  larger  trunks  near  the 
heart. 


§  86. 

In  by  far  the  greater  number  of  the  larger 
veins,  fuch,  for  example,  as  exceed  in  their  dia¬ 
meter  the  twelfth  part  of  an  inch,  this  interna! 
membrane  forms,  by  its  foldings,  an  immenfe  num¬ 
ber  of  valves  of  the  mofl  beautiful  fi:ru6lure,  ex¬ 
ceedingly  pliant  or  moveable,  and  exhibiting  the 
appearance  of  fmall  facks  :  they  are,  for  the  inoft 
pait,  fimple  and  alone,  frequently  however,  ar- 

,  ^  ranged 
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ranged  in  pairs,  and  fometimes  in  triplets ;  and 
are  fo  fituated  and  difpofed,  that  the  bottom  of 
the  little  fack  points  to  the  origin  of  the  vein, 
while  its  mouth  or  orifice  opens,  and  is  dircfted 
towards  the  heart. 

Thofe  fmall  valves  are,  neverthelefs,  wanting  in 

the  veins  of  certain  pans,  as  in  thofe  of  the  ence- 

if  phalon,  the  lungs,  &c.  and  in  the  whole  fyftem  of 

« 

the  vena  potarum. 

§  87. 

\ 

The  fmall  ramifications  of  the  veins  (which 
would,  indeed,  with  more  propriety  be  called  their 
radicles  or  little  roots)  form,  by  their  junftions, 
larger  branches,  and  thefe  unite  finally  into  fix 
leading  trunks ;  viz.  the  two  cava,  one  cal¬ 
led  the  fuperior,  the  other  the  inferior,  and  the 
four  trunks  of  the  pulmonary  vein. 

The  vena  portarum  alone  exhibits  one  pheno¬ 
menon  peculiar  to  itfelf.  The  trunk  of  that  vein, 
on  entering  the  liver  is,  after  the  manner  of  an 
artery,  immediately  divided  into  branches,  the 
extreme  ramifications  of  which  become,  at  length, 
radicles  to  the  ihferior  cava,  and  finally  lofe  them- 
felves  in  the  bofom  of' that  trunk. 

T  §  88. 


I 
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§88. 

_We  need  not,  on  the  prefen t  occafion,  agaia 
advert  to  the  common,  and  by  far  too  general, 
opinion,  that  the  areas  of  the  branches  are  more 
capacious  than  the  area  of  the  trunk  from  which 
they  rife,  nor  yet  to  that  refpefting  the  conical 
figure  of  fingle  veflels,  as  what  was  faid  on  thofe 
fubjefts,  when  treating  of  the  arteries  (§  74,  75.)^ 
will  apply  with  fufficient  precifion  to  the  veins. 

There  are  alfo  among  the  veins,  a  few  examples 
of  veflels  being  more  capacious  at  a  more  remote 
diftance  from  the  heart ;  fuch,  for  inftance,  is  the 
^cena  poplitea^  where  it  pafles  between  the  condyls 
of  the  os  femoris. 

What  has  been  already  faid,  with  regard  to  the 
final  terminations  of  the  arteries  (§  77,  78,  80.), 
may,  by  making  fuch  obvious  and  necelfary 
changes,  as  are  adapted  to  the  different  nature 
and  circumflances  of  our  fubjecl,  be  fitly  applied 
to  the  origins  of  the  veins. 


'tOL.  I. 


E 


SECT. 
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SECT.  IX. 

i 

OF  THE  HEART. 

§  89. 

1  HERE  exifts,  as  we  have  already  had 
occafion  to  obfevve  (§  65)}  ^  two-fold  cotninuni-  . 
cation  between  the  arteries  and  veins:  one,  for 
inftance,  at  the  minute  extremities  of  each  kind  of 
veffels  (%  77)  ;  and  the  other  at  the  heart,  their 
common  fountain,  in  which  the  leading  trunks  of 
the  whole  fanguiferous  fyftem  meet. 

§  90- 

The  heart  is,  as  it  were,  the  firft  aftive  organ 
and  moving  fpring  of  the  whole  human  machine, 
as  it  is  by  the  perpetual  and  ti  uly  aftonilhing 
energy  of  this  body,  that  the  moft  important  vital 
funflion,  namely,  the  circulation  of  the  blood,  is 
performed,  from  fo  early  a  date  of  our  exiftence, 
as  the  fourth  week  after  conception,  down  to  the 
clofmg' period  of  tranfient  life. 

§  91- 

This  aftive  organ,  by  its  alternate  dilatation 

and  contraaion,  firft  receives  and  again  ejeas  the 

blood  in  the  following  manner.  Into  the  anterior 

venous  finus,  and  its  appendage,  the  anterior  auri- 

clc 
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cle  of  the  heart,  the  blood  is  conveyed  from  the 
whole  body,  by  means  of  the  two  vena  cava,  viz. 
the  fuperior  and  inferior,  and  likewife  from  the 
fubftancc  of  the  heart  itfelf,  by  means  of  the  coro¬ 
nary  veins,  the  common  orifice  of  which  is  fnr- 
niflied  with  a  valve  of  a  peculiar  flru(ff(ire ;  and 
from  this  auricle,  it  is  .again  condu6fed  into  the 
eorrefponding  ventricle  of  the  fame  fide. 

§  92- 

From  this  anterior  ventricle  (formerly  called 
the  right  ventricle,  in  conformity  to  the  fituation 
of  the  heart  in  brutes)  the  blood  is  thrown  into 
the  lungs  through  the  pulmonary  artery,  which 
was  called  by  the  ancients  vena  arteriofa;  from 
thence,  by  the  four  pulmonary  veins,  called  in 
former  times  arteria yenofa,  it  is  conduced  into 
a  common  finus,  formed  by  their  conflux,  and 
thence  again  into  the  eorrefponding  auricle ;  thefe 
whre  once  called  the  left,  but  are  now  more  pro¬ 
perly  named  the  pojierior,  finus  and  auricle. 

§  93-  _ 

From  the  pofterior  auricle  it  paflfes  on  to  the 
Ventricle  of  the  fame  fide,  from  whence  it  is  diflri- 
buted,  by  means  of  the  aorta,  through  the  whole 
arterial  fyftem  appropriated  to  the  other  parts  of 
the  body,  and  by  the  coronary  arteries,  through, 
the  fubftance  of  the  heart  itfelf. 


'  6S 
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§  94- 

The  blood  having  palTed  from  the  extreme  and 
ultimate  branches  of  the  arterial^  into  the  incipient 
radicles  of  the  venous  re-enters  the  two 

ven^  cav^,  (while  that  from  the  coronary  arteries 
is  alfo  returned  by  veins  of  the  fame  name),  and 
thus  the  whole  collective  volume  rcfumes  again, 
and  inceliantly  continues,  the  fame  circuitous  route 
already  deferibed. 

§  95- 

This  circular  and  regularly  progrelTive  motion 
of  the  blood  through  the  cavities  of  the  heart,  is 
powerfully  direfted,  and  the  regurgitations  of  that 
fluid  are  completely  prevented,  by  means  of  fmall 
valves,  which  furround  and  ferve  as  portals  to  the 
principal  avenues  w'hich  lead  to  the  heart.  Thefe 
valves  are  fituated  on  the  margins,  or  extreme  lips, 
of  the  ventricles  which  are  adjacent  to,  and  look 
towards,  their  cofrefponding  fmufes,  and  alfo  at 
the  mouths  of  the  two  great  arterial  canals  leading 

out  of  thofe  ventricles. 

§  96; 

Thus  a  fmall  venous  ring  or  tendon,  which 
forms  a  partition  between '  the  anterior  finus  and 
ventricle,  defeending  into  the  cavity  of  the  latter, 
feparates  into  three  fmall  valves  of  a  tendinous 
appearance,  each  one  of  which  was  formerly  be¬ 
lieved  to  divide  again  into  three  apices  or  points, 

from 
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from  whence  they  received  the  name  of  valvula 
triglocbines  or  tricufpides.  Thefe  valves  are  con- 
nefted  at  their  points  to  flefliy  columns,  common¬ 
ly  called  mufciili  papillares. 

§  97- 

In  like  manner  another  frnalf  ring  of  the  fame 
kind,  which  conftitutcs  a  partition  between  the 
pofterior  finus  and  ventricle,  is  alfo  divided  into 
two  fmall  valves,  which,  from  a  certain  fuppofed 
refemblance  to  a  facer  dotal  fiiitre^  have  been  called 
valvulce  mitrales*  ^ 

§  98- 

At  the  entrance  into  the  pulmonary  artery,  as 
alfo  at  the  mouth  of  the  aorta,  are  fituated,  in  an 
annular  or  circular  pofition,  three  valves  much 
fmaller  indeed  than  thofe  already  defcribed,  but 
of  a  very  elegant  and  beautiful  figure  and  appear¬ 
ance,  and  furnilhed  -with  flefliy  fibre?. ;  thefe  have 
been  called  njalvulce  femilunarcs  or  figmoides, 

t 

§  99* 

Now  it  evidently  appears,  that  by  means  ot 
thefe  different  kinds  of  fmall  valves,  fufficient  pro- 
vifion  is  made  againft  the  irregular,  confufed  and 
retrograde  movement  of  the  blood.  They  eafily 
yield,  and  afford  a  paffage  to  the  blood  when  ad¬ 
vancing  regularly  forward  in  the  eftabliflied  courfe 
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of  Its  circnlarion.  But  they  prevent  the  regurgi¬ 
tation  of  this  fluid,  by  becoming,  in  confequence 
of  its  refluent  effort,  fully  expanded  like  the  fwell- 
ing  of  a  well-filled  fail,  and  thus  completely  clofing 
the  orifices  round  which  they  are  arranged. 


§  ICO. 

The  valve  of  Euftachius  which,  in  the  foetal 
ftate,  is  ftretched  like  a  curtain  acrofs  the  mouth 
V  of  the  afeending  cava,  becomes  after  birth  (fooner 
or  later  in  different  fubjefts)  fo  gradually  oblite¬ 
rated  for  the  moft  part,  as  to  be  rendered  wholly 
unfit  for  the  execution  of  its  former  funflions  ; 
neither  indeed  does  the  fyftem  ftand  any  longer  in 
need  of  it,  as  a  paflage  is  now  opened  and  prepa¬ 
red  for  the  blood  through  the  lungs,  and  its  re¬ 
turn  from  thofe  vifeera  prevented  by  the  femiliir. 
nar  valves  already  fpoken  of,  and  as  each  fubfe- 
quent  column  of  blood,  prefling  from  behind,  muff 
purfue  the  fame  route  with  that  immediately  pre¬ 
ceding  it.  But  as  it  does  fometimes  notwithflandr 
ing  happen,  that  the  paflage  of  the  blood  from 
the  right  fide  of  the  heart  into  the  lungs  is  by 
fome  means  obffrufted,  we  then  learn  from  the 
preternatural  pulfation  obfervable  in  the  fuperior 
cava,  that  the  blood  is  repelled  in  a  retrograde  di- 
reftion  from  the  right  finus  into  the  two  adjoining 
ureat  venous  trunks. 
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§  lOI. 

It  is  a  point  of  controverfy,  whether  or  not  the 
femilunar  valves  fuffer  the  ventricles  to  be  perfeft- 
ly  and  completely  evacuated,  or  wiicther  they  do 
not  rather  by  means  of  their  expanfion  intercept 
a  part  of  the  blood  in  iis  efcape  from  thofe  cavi¬ 
ties,  and  thus  force  it  to  take  in  fome  meafure  a  re¬ 
trograde  courfe. 

Obfervations  made  on  frogs,  and  even  on  the 
minute  heart  of  the  nafeent  chick,  prove  that  in 
thofe  animals  the  heart  is  indeed  completely  eva¬ 
cuated  ;  but  whether  or  not  the  fame  thing  takes 
place  in  man  himfelf,  when  in  a  found  ftate  of 
health,  is  not  yet  clearly  afeertained  ;  if,  however, 
it  be  admilTible,  in  phyfiological  difeuflions  to  fpe- 
culate  and  draw  conclufions  from  the  ftrufture  and 
mechanifm  of  thofe  valves  themfclves,  as  they  ap¬ 
pear  on  the  diffeftion  'of  the  heart,  the  contrary 
opinion  appears  the  mofl:  probable. 

§  102. 

The  texture  of  the  heart  is  altogether  fingular, 
and  peculiar  to  that  organ.  It  is  indeed  flclhy, 
but  remarkably  clofe  and  compaft,  and  widely  dif¬ 
ferent  from  the  common  conftitution  and  appear¬ 
ance  of  mufcles. 
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It  is  compofed  of  fmall  bundles  of  fibres,  more 
or  lefs  oblique,  frequently  ramifying  in  a  fingular 
manner,  contorted  and  wound  fpirally  in  diverfi- 
fied  and  truly  ftrange  direftions ;  thefe  fibres  lie 
over,  and  red:  on,  each  other  in  certain  orders  of 
ilrata,  they  are  intermingled  and  clofely  knit  to¬ 
gether  in  the  feptum  which  feparates  the  two  ven¬ 
tricles,  and  are  faftened  and  firmly  connected  at 
the  bafis  of  thofe  ventricles  by  four  cartalaginous 
rings  or  bands,  which  (according  to  the  accurate 
unravelling  and  developement  of  the  whole  fibrous 
texture  of  the  heart,  lately  executed  by  the  inde¬ 
fatigable  and  illudrious  WollF),  appear  to  ferve  as 
a  day  and  fupport  to  the  fiefoy  Jlrufture  of  the 
ventricles,  and  alfo  to  feparate  and  didinguidi  it 
from  the  fibres  of  the  finufes, 

« 

§  103, 

Thofe  £efliy  fibres  are  every  where  overfpread 
with  an  infinitude  of  fmall  nervous  ramifications 
of  extreme  foftnefs,  but  they  are  more  particularly 
fupplied  ■with'fuch  ati  immenfe  apparatus  of  blood 
veflels,  arifmg  from,  and  belonging  to,  the  coro¬ 
nary  arteries  and  veins,  that  Ruyfch  has  declared 
in  his  writings,  that  the  whole  fabric  of  the  heart 
appears  to  be  compofed  folely  of  fanguiferous 

tubes. 

\ 
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§  1 04. 

$ 

By  means  of  the  foregoing  Jlrucliire  (§  90. 
feq.)  and  texture  (§  101.  feq.)  the  heart  is  fitted 
for  the  performance  of  thofe  perpetual  and  uni¬ 
formly  equable  movements,  which  return  in  fuch 
general  order,  that  the  preliminary  appendices 
and  ventricles  aherafelves,  are  alternately 
ied  and  relaxed^  or  perform,  in  alternate  times, 
thofe  motions,  called  in  phyfiological  language. 
Mole  and  diaJloJc. 


§  105. 

With  fuch  definitude  do  they  preferve  this  har¬ 
monious  order  in  their  routine  of  contraftion  and 
dilatation,  that  as  foon  as  the  appendices  contract 
themfelves,  to  propel  the  blood,  returning  from 
the  lungs  and  venm  cavm,  into  the  ventricles, 
thefe  latter  are  at  the  fame  inilant  relaxed  and 
fitted  to  receive  the^  fame  advancing  wave  of 
blood  ;  but  in  the  fubfequent  and  next  inomenr, 
when  it  is  the  point  of  time  for  the  ventricles, 
now  recently  filled,  to  contraft  and  force  the  blood 
into  the  two  arterial  trunks,  the  appendices  are 
again  relaxed,  and  their  mouths  rendered  patulous 
for  the  purpofe  of  drinking  in  a  frefn  tide  of  ve¬ 
nous  blood  as  it  rolls  on  in  its  iifual  courfe. 

/  §  106, 


,4* 
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§ 

This  fyftole  of  the  ventricles,  which  is  fiippofed 
to  confume  about  one  third  pan  of  the  whole  time 
of  the  hearths  pulfation,  is  performed  in  fuch  a 
manner,  that  the  exterior  fides  of  thofe  cavities 
are  approximated  and  contrafted  tow'ards  the  in¬ 
termediate  feptum  which  feparates  the  right  ven-? 
tricle  from  the  left ;  which  rontraflion,  efpecially 
if  wc  attend  to  the  conical  figure  of  thofc  cavities, 
appears  fully  fcfiicient  to  evacuate  them  of  their 
contents. 


But  befides  this  approximation  of  the  lateral 
parts  of  the  heart  towards  each  other,  the  apex 
of  that  organ  is,  during  its  fyfiolic  motion,  con- 
trafted  towards,  and  brought  nearer  to  its  bafis ; 
as  has  been  frequently  obferved  not  only  in  the 
inferior  animals  both  ot  and  warm  blood, 

but  even  in  man  himfclf,  while  in  a  living  flatej. 

*  I  have  not  in  the  Hve’difTedlion  of  any  animal  difeover- 
ed  the  heart  more  evidently  fhortened,  during  its  fyftolic 
motion,  than  in  that  of  coluber  tiairlx  or  water  ferpent. 
Throughout  the  forclls  in  the  neighbourhoqd  of  our  city, 
this  fpecies  of  ferpent  may  be  fometimes  found  four  feet  in 
length.  Having  taken  one  of  thefe  animals  and  fubjedted  it 
in  a  living  Rate  to  the  anatomic  knife,  I  obferved  that  the 
length  of  its  heart  during  the  dtajhlic,  exceeded  its  -length 
during  ih^/yfcoUc  motion,  at  lead  the  fpace  of  two  lines. 

f  It  does  not,  however,  appear  that  this  diminution  of 
the  longitude  of  the  heart  during  its  fyiholic  motion  is  an  ab- 
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An  argument  fecmingly  in  favour  of  a  contrary 
opinion  has  been  derived  from,  and  founded  in, 
vulgar  experience,  from  which  it  appears  that  the 
apex  of  the  heart  ftrikes,  during  its  fyftolic  mo¬ 
tion,  againft  the  left  mamma  or  breau,  and  feems 
therefore  to  be  rather  elongated  than  contrafted 
and  Ihorrened ;  this  apparently  ^'onclufive  argu¬ 
ment  will  however  have  no  weight  with  one  who 
confiders,  that  thofe  fenfible  percuffions  or  ftrokes 
of  the  heart  are  to  be  attributed  as  well  to  the  //;/- 
fiefus  of  the  venous  blood  nifliing  into  the  appen¬ 
dices  of  that  organ,  as  to  that  of  the  arterial  blood 
forcibly  ejefted  from  its  ventricles  ;  by  both  which 
fources  of  propulfion  the  whole  heart  is  carried 

tow  aids  c^nd  impinged  againft  that  region  of  the 
ribs. 


§  107. 

The  impetus,  which  is  by  this  fyfiolic  contrac¬ 
tion  of  the  heart  imparted  to  the  blood,  is  com- 

foiute  condition  of  life.  I  am  led  to  the  adoption  of  this 
opinion  from  a  variety  of  obfervations  made  on  the  heart  of 
a  duc.t,  in  a  great  portion  of  which  a  complete  offificatinn 
had  taken  place.  Phis  heart  was  depofited  in  my  anatomi¬ 
cal  colledion  by  my  very  liberal  and  worthy  friend  C.  F.  Mi- 
chaehs,  and  is  marked  by  completely  offified  ftri®  running 
from  Its  bafe  to  its  apex.  On  its  fides,  however,  it  was  ftill 
fiirniflied  with  fleOiy  fubRance  fufficient  to  continue  the  late¬ 
ral  motion  of  Its  ventricles,  and  thus  preferve  the  circulation 
.©f  the  blood. 


municated 
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municatcd  to  the  arterial  fyftem,^  receiving  the 
blood,  in  fuch  a  manner,  that  every  fyftole  of  the 
heart  may  be  plainly  perceived  in  fuch  arteries  of 
the  other  parts  of  the  body  as  can  be  felt  by  the 
loucli,  (of  which  defcription  are  all  thofe  that  ex¬ 
ceed  in  their  diameters  the  fixth  part  of  a  line), 
and  likewife  in  fuch  other  arteries  as  can  by  any 
means  whatever  have  their  pulfations  rendered 
obvious  to  the  fenfes  :  this  can  be  eafily  effefted, 
for  example,  in  the  internal  ear  or  eye,  in  either 
of  which  a  fingular  kind  of  motion  can  be  excited 
and  rendered, fenfible,  which  (as  well  as  the  fame 
kind  of  throbbing  or  pulfatory  motion  fo  percep¬ 
tible  in  the  other  parts  of  the  arterial  fyftem)  is 
called  the  diajlole  of  the  arteries  :  of  this  diaftolic 
motion  w’e  fliall  have  an  opportunity  to  fpeak  on 
a  future  occafion,  at  which  time  we  will  take  up 
the  inquiry,  whether  or  not  it  is  to  be  attributed 
folely  to  the  aftion  of  the  arteries  themfelves,  or 
derives  its  exiftence  from  fome  other  fource. 


it 


§  I  o8 . 

In  whatever  manner  this  point  may  be  deter¬ 
mined,  one  thing  we  learn  from  experience,  the 
fureil  guide  to  truth,  viz.  that  in  a  healthy  fub- 
jefl,  what  is  called  the  pulfe  of  the  arteries,  is 
precifely  fynebronous  with,  and  pcrfeftly  corref- 
pondent  to,  the  motions  of  the  heart  \  and  liLc- 

y.dfe  in  a  morbid  intermiffion  of  the  pulfe,  the 

heart 
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heart  and  arteries  flill  harmonize  in  their  aftion, 

by  ceafing  from,  and  again  commencing,  motion 

at  precifely  the  fame  moments. 

> 

I 

§  109. 

The  frequency  of  the  pulfations  of  the  human 
heart  in  a  healthy  ftate,  is  extremely  different  in 
different  fubjefts.  This  diverfity  arifes  principally 
from  diverfity  in  point  of  age,  but  partially  alfo 
from  other  conditions  of  the  fyftem,  which  at  any 
and  every  period  of  life  conflitute  the  health  pro¬ 
per  to  each  individual  ;  fo  that  it  is  not  poffible 
to  afeertain  and  eftablifli,  on  this  fubjeft,  anj, cer¬ 
tain  and  definite  rule.  It  may  neverthelefs  be  pro¬ 
per  to  mention  the  general  refult  of  my  obferva- 
tions  (made  in  our  own  climate)  on  the  frequency 
of  the  pulfe  in  the  different  periods  of  human  life. 

In  the  firft  days  after  birth  I  have  generally 
found  the  pulfations  of  the  heart  of  the  tender  in¬ 
fant,  while  found  afleep,  amount  to  about  140  in 
the  fpace  of  a  minute. 

At  the  expiration  of  the  firff  year,  they  amount 
to  124  in  a  minute. 

At  the  end  of  the  fecond  year  to  about  110. 

...  At  the  end  of  the  third  year  to  about  96,  &c. 
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At  thtt  period  in  which  the  firfl:  fet  of  teeth, 
ufiially  called  the  milk-teetli,  drop  out,  the  pulfa- 
tions  of  the  heart  amount  to  86  in  a  minute. 

At  the  age  of  puberty  to  about  80. 

In  the  prime  of  life,  or  at  the  period  of  man¬ 
hood,  to  about  75. 

And  to  about  60  at  the  fixtieth  year  of  human 
life. 

In  fubjedls  ftill  farther  advanced  in  years,  I  have 
fcarcely  found  two  in  W'hom  the  number  of  pulfa- 
tions  were  the  fame,  at  the  fame  period  of  old 
age. 

§  no. 

All  other  circumltances  being  alike,  the  pulfa- 
tions  of  the  heart  are  more  frequent  in  females 
I'han  in  males. 

If  proper  and  neceflary  allowance  be  made  for 
the  habit  of  body,  they  are  lefs  frequent  in  men 
uncommonly  tall,  than  in  fuch  as  are  rather  low. 
This  circumftance-I  have  afeertained  to  be  a  truth 
by  comparative  obfervations  made  on  the  pulfes 
of  dwarfs,  and  giants  or  men  remarkably  large. 
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§  III. 

On  the  fubjeft  of  thofe  varieties  in  the  pulfe, 
occafioned  bj  extraneous  circumjlances^  vulgarly 
called  non-naturals^  it  is  neceffary  to  obferve,  that 
a  cold  climate  produces  a  flow  pulfe  ;  thus,  for 
inflance,  the  heart  of  a  Greenlander  when  in 
perfeft  health,  does  not  pulfate  oftner  than  from 
thirty  to  forty  times  in  a  minute. 

But  it  is  ah  obfervation  ‘as  common  as  it  is 
true,  that  the  pulfe  becomes  more  frequent  after 
the  taking  in  of  aliment,  and  after  an'  eitiifTion  of 
femen.  The  fame  cfFeft  is  alfo  produced  on  the 
piilfe  by  a  want  of  fleep,  by  bodily  exercife,  or 
by  palTions  of  the  mind. 

§  II2. 

The  foregoing  obfervations  relate  to  the  na¬ 
tural  or  healthy  pulfe,  in  the  confideration  of 
which  it  feems  more  confident,  and  agreeable  to 
nature,  to  diredi:  our  views  to  the  hearty  as  its  cx- 
clufive  fource,  than  to  the  arteries,  on  which 
pliyfiologifls  have  ufually  fixed  their  attention 
when  engaged  in  the  inveftigation  of  this  fubjeft. 

\ 

In  this  iticeflant  routine,  the  heart  continues  its 
pulfatiohs,  down  to  the  extreme  glimmerings  of 
lifers  perifliable  flame  ;  and  even  then^  all  its  parts 
do  not  ceafe  from  'a£lion  at  the  fame  naoment, 

but 


* 
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but  it  is  the  prerogative  of  the  right  ventricie 
with  its  appendices,  the  right  auricle  and  fmous, 
furvive  the  left  ventricle,  and  its  appendices. 

This  may  be  fufficiently  illuflrated  in  the  fol¬ 
lowing  manner :  After  the  laft  aft  of  expiration, 
the  lungs  now  in  a  collapfed  date,  can  no  longer 
admit  the  blood  to  flow  through  them  in  its  cuf- 
tomary  channel,  while  at  the  fame  time  that  wave 
of  blood  which  they  have  jufl;  returned  to  the  left 
fide  ol  the  heart,  is  from  thence  forceably  expel¬ 
led  through  the  aorta,  and  thus  urges  forward  by 
a  vis  a  tergo  the  advancing  column  of  venous 
blood  :  from  this  combination  and  concurrence 
of  circumftances,  the  blood  returning  with  precU 
pitation  and  impetuofuy,  rallies  violently  into  the 
appendices  and  ventricle  on  the  right  fide  of  the 
heart,  in  confecjuence  of  which  the  parietes  of 
thofc  cavities  are  thrown  into  convulfive  efforts^ 
and  thus  continue  to  be  agitated,  for  fome  time,; 
after  the  left  fide  of  that  organ  is  completely  de¬ 
prived  of  all  vital  motion. 

113- 

From  a  knowledge  of  this  fa£l.)  viz.  that 
during  the  lall  vital  eflorts  of  declining  nature, 
the  blood  is  propelled  into  the  cavities  on  the 
rmht  fide  of  the  heart,  \vc  deduce,  v.dth  the  ut- 
molb  eafe,  the  caufc  of  that  ftate  of  depletion  in 
j  which 
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which  the  larger  arteries  are  found  after  death. 
To  the  fame  caufe  alfo  Weifs,  and  after  him  the 
illuftrious  Sabatier,  were  defirous  of  attributing 
the  fuperior  fize  of  the  cavities  on  the  right,  to 
that  of  thofe  on  the  left,  fide  of  the  heart,  efpe- 
cially  in  the  corpfe  of  an  adult  fubjedl. 

§  II4- 

The  whole  of  this  motion  of  the  heart,  which 
has  been  the  fubjeft  of  the  preceding  obferva- 
tions,  is  to  a  very  confiderable  degree  limited  and 
directed  by  the  pericardium,  in  which  the  heart 
loofely  hangs,  and  by  which  it  is  completely  en- 
clofed  as  in  the  walls  of  a  prifon. 

The  pericardium  is  a  membranous  fac,  conCd- 
crably  capacious,  and  accommodated  to  the  figure 
of  the  heaft  which  it  enclofes.  It  takes  its  origin 
from  thd^  membranes  conftituting  the  mediafiinum, 
and  although,  from  its  finenefs,  it  may  appear  fomc- 
what  tender,  yet  we  learn  from  the  experiments 
of  Wintringham,  that  it  is  fo  very  tenacious  and 
firm,  as  far  to  exceed  in  ftrength  all  other  mem¬ 
branes  of  a  fimilar  nature  in  the  human  body. 

That  the  pericardium  is  a  part  of  the  firft 
importance  in  the  animal  economy,  we  fafely 
infer  from  this  fingle  circumftance,  namely,  that 
throughout  all  claffes  of  animals  poffelTing'  red 
vot.  I.  F  blood, 
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blood,  it  is  found  as  conftantly  and  uniformly  cx- 
ifling  as  the  heart  itfelf  •,  and  records  do  not  fur- 
nidi  more  than  one  or  two  examples  of  the  human 
heart  having  been  found  completely  deftitute  of  a 
pericardium.  Thefc  fingular  examples  of  fuch  an 
unnatural  date  of  the  heart  are  recorded  in  the 
writings  of  Dinkier. 

* 

§  1^5- 

The  internal  furface  of  the  pericardium  is  kept 
eondantly  humid  by  a  dew-like  ferous  effufion, 
which  appears  to  exhale  from  the  fmall  arteries 
of  the  heart  itfelf. 

In  like  manner  a  fluid,  of  a  fimilar  nature,  ap¬ 
pears  to  tranfude  into  the  very  cavities  of  the 
heart,  and  to  moiften  and  lubricate  their  furround- 
ing  parietes  or  w'alls. 

In  either  cafe  the  effufion  during  the  healthy 
ftate  of  the  part  is  of  a  ferous  nature,  and  not  ac¬ 
companied  by  any  real  lywphy  unlefs  the  heart  be 
labouring  under  inflammation  ;  but  when  this  or- 
<ian  becomes  the  feat  of  an  infiammatoty  ane^Iion, 
then  genuine  lymph  tranfudes,  giving  rife,  on  the 
external  fuperficies  of  the  heart,  to  fine  filaments 
of  a  hair-like  appearance,  together  with  thofe 
preternatural  portions  of  cellular  membrane, 
which  in  fuch  cafes  conneft  the  heart  to  the 

pericardium. 


POWERS,  &c.  S3 


pericardium,  but  on  the  interior  furfaces  of  the 
eavities  themfelves  producing  excrefcences  of  a 
truly  polypous  nature.  (§  19.) 


SECT.  X. 

OF  THE  POWERS  BY  WHICH  THE  BLOOD  IS 

KEPT  IN  MOTION. 

§  1 16. 

Having  thus  completed  the  confid- 

cration  of  the  organs  in  which  the  blood  is  con¬ 
tained,  we  now  pafs  on  to  take  a  view  of  the 
powers,  by  which  thofe  organs  are  qualified  and 
fully  prepared  to  keep  that  vital  fluid  in  motion. 

Let  us,  in  the  firfl;  place,  take  an  attentive  and 
accurate  fiirvey  of  thofe  powers  which  refide  in 
the  heart  itfelf,  and  which  ought,  without  doubt, 
to  be  confidered  as  by  far  the  moft  aftive  and  ef- 
fential  in  the  great  bufinefs  of  circulation :  we 
will  then  proceed  to  confider  what  may  be  called 
the  fecondary  and  afliflant  powers,  which  we  will 
-alfo  find  of  high  importance  in  the  animal  econo- 
tay,  from  the  concurrent  and  efleftive  aid  which 
they  afford  to  the  aftion  of  the  heart; 
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§  iiy- 

It  will  at  firfl;  view  appear  obvious  to  even  the 
moll  fuperficial  obferver,  that  it  is  a  matter  of 
Herculean  difficulty  indeed,  either  to  afeertain  by 
accurate  calculation  the  force  of  aftion  exerted 
by  the  heart,  or  to  determine  with  prccifion  the 
quantity  of  blood  thrown  into  the  aorta  by  that 
organ  at  each  pulfation  ;  neither  will  the  fpecula- 
tive  phyfiologifl;  find  himfelf  befet  with  difficulties 
of  lefs  moment,  when  he  attempts  to  afeertain  and 
cftablifli  with  definitude,  either  the  dillance  to 
which  each  projefted  wave  of  blood  is  carried  by 
the  impetus  it  receives  from  the  heart  alone,  or 
yet  the  celerity  with  which  fuch  wave  rolls  for¬ 
ward  ;  but  he  will  be  fiarrounded  with  difficulties, 
ftill  cncreafing  at  each  advancing  ftep,  in  his  at¬ 
tempts  to  render  a  juft  ftatement  and  accurate  ac¬ 
count  of  all  fuch  obftacles  as  oppofe,  and  thus 
greatly  diminifli  the  effefts  of  the  force  exerted 
by  the  heart,  in  its  aftion  on  the  circulating  mafs 

of  fluids. 

§  Ii8. 

A  certain  eftimation  may  neverthelefs  be  formed 
of  the  power  of  the  heart,  by  collefting  and  com¬ 
paring  the  moft  probable  conjeaures  which  have 
appea°red  on  the  above  points  of  phyfiological  fpe- 
culation.  Thus  for  inftance,  if  we  fuppofe  the 
whole  mafs  of  blood  to  amount  at  a  mean  rate  to 

33 
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33  pounds,  /.  e.  396  ounces  (§  23),  and  citimate 
the  number  of  pulfations  at  75  in  a  minute,  i.  c. 
4500  every  hour  (§  109);  and  further,  if  we 
adopt  the  opinion  that  at  each  fyftolc  the  left  ven¬ 
tricle  ejefts  two  ounces  of  blood,  it  will  then  fol¬ 
low,  that  during  the  courfe  of  every  hour  the 
weight  of  the  whole  volume  of  blood  makes  22I 
complete  tranfitions  through  the  heart.  We  may 
alfo  form  a  tolerable  conception  and  ehimation 
of  the  impetus  with  which  the  circulating  blood 
is  propelled  from  the  left  ventricle  of  the  heart, 
by  obferving  with  what  aftonifliing  violence,  and 
to  what  a  confiderable  height,  the  blood  fpouts 
from  one  of  the  larger  arteries  when  wounded  in 
the  neighbourhood  of  the  heart.  Thus,  from 
the  wounded  carotid  of  an  adult  fubjeft,  I  have 
feen  the  blood,  during  a  few  of  the  firft  contrac¬ 
tions  of  the  heart  after  the  accident,  mount  in 
jets  to  the  height  of  at  lead  five  feet. 

§  1 19. 

But  when  w^e  inftitute  an  enquiry  for  the  dif- 
covery  of  thofe  unfailing  fountains  or  fprings, 
which  fupply  the  heart  with  a  force  fo  powerful, 
and  at  the  fame  time  fo  uninterrupted  and  lafling, 
that  which  firft  attrafts  our  attention,  as  being 
foremoft  both  in  point  of  time  and  importance  is 
its  irritability ^  (§  44)*  This  vital  energy,  as  has 
been  already  evinced  (§  90),  is  much  longer  pof- 

F  3  fefled 
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^  ffed  by  the  heart,  than  by  any  other  raufculair 
part  in  the  whole  hurnan  body.  > 

That  the  parietes,  or  walls  themfeves  of  the 
cavities,  are  irritated  and  excited  to  contraft  by 
reiterated  impreffions  from  the  circulating  waves, 
of  blood,  is  manifeft  from  a  well  known  experiment 
of  the  illultrious  Haller.  From  this  celebrated 
experiment,  of  that  indefatigable  phyfiologih  and 
acute  philofopher,  it  appears,  that  he  could  at 
pleafure  grant,  either  to  the  right  or  left  fide  of 
the  heart,  the  prerogative  of  a  more  piotiafted 
vital  motion,  (/.  c.  of  longer  life)  accordingly  aa 
he  fil'd  deprived  the  one  fide  or  the  other  of  its., 
peculiar  ditnulus,  the.  blood*.. 


§  120. 

When  the  proportional  quantity  of  the  blood 
is  well  adjuded  to  the  fize  of  the  containing  veflels, 
and  its  quality  uncontaminated  by  any  morbid 
change,  its  aaion  on  the  heart,  and  the  re-aaion 
of  that  organ  again  on  the  blood,  proceed  w'ith 
fuch  an  equable,  regular  and  happy  facility,  th'at,. 
when  in  a  date  of  red,  we  are  fcarcely  fenfible  of 
the  circulation  of  this  vital  fluid,  which  is  the  kind 
and  condant  difpenfer  of  life  and  vigour  to  every 
part  of  cur  bodies.. 

*  See  Haller  ‘‘  De  motu  cordis  a  ftihiulo  nato/’  m. 
Commentar.  Soc.  Sclent.  Goeitingeas,  tom.  i. 
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But  if  the  circulating  volume  of  blood  be  either 
too  abundant,  or  preternaturally  fcanty,  but  efpe- 
cially  if  this  vital  fluid  be  contaminated  by  the 
admixture  of  any  foreign  fubflancc,  as  noxious 
miafmata,  air  in  an  elaftic  ftate,  or  poifons  in- 
je(fl:ed  into  the  veins,  &c.  the  heart,  either  roufed 
immediately  into  exceffive  aftion,  or  depreflfed  to 
the  oppofue  extreme  ^of  proftration  and  debility, 
continues  no  longer  fit  for  the  falutary  difchargc 
of  its  important  funflion,  but  falls  into  motions 
convulfive,  irregular,  and  very  widely  different 
from  the  equable  tenor  of  its  healthy  aftion.  Fo¬ 
reign  fubftances  of  the  fame  kind,  as  air  blown 
into  the  veins,  &c.  are  alfo  fometimes  able  to 
roufe  again,  and  excite  to  motion,  the  heart  of  an 
animal  recently  dead. 

§  1 2 1. 

It  has  been  a  point  of  controverfy,  even  in  very 
modern  times,  whether  this  extreme  irritability  of 
the  heart  be  •  effentially  inherent  in  its  own  fub- 
ftance,  or  if  it  be  not  rather  adventitious,  and  de¬ 
rived,  as  fome  celebrated  characters  would  induce 
the  world  to  believe,  from  the  myfterious  influence 
of  the  nerves  ?  We  will  hereafter  have  a  fit  oppor¬ 
tunity  of  declaring  our  fentiments  refpecting  the 
whole  of  this  controverfy,  when  we  come  to  con¬ 
fide  r  the  doftrine  of  7iwfcular  irritability ^  under 
which  head,  this  fuhjeff  of  inquiry  moft  naturally 

1"  4  falls. 
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falls.  On  the  prefent  occafion  it  may  fuffice  to 
obferve,  that  I  am  daily  more  and  more  convinced, 
that  irritability  is  a  fpecies  of  vital  energy  altoge¬ 
ther  peculiar  in  its  nature,  belonging  exclufively 
to  mufcular  fibres,  and  completely  diftinft  from 
the  vis  nervea  (§  34,  45.)  But,  on  the  other 
hand,  it  is  no  lefs  evident  and  incontrovertible, 
that  the  nerves  do  alfo  poflcfs  a  very  powerful  in¬ 
fluence  and  command  over  the  aftion  of  the  heart : 
this  we  learn,  as  well  from  the  peculiar  habit  and 
appearance  of  the  cardiac  nerves,  from  their  foft- 
nefs,  their  defeft  of  covering,  and  their  Angular 
difpofition  and  arrangement,  as  from  the  aftonifli- 
ing  confent  of  the  heart  with  by  far  the  greater 
number  of  the  funftions  of  the  human  body,  even 
with  thofe  of  the  mod  oppofite  nature.  In  tefti- 
mony  of  the  reality  of  this  confent,  it  may  be 
fufficient  barely  to  mention,  the  fudden  and  tran- 
fient  fympathy  which,  even  in  a  healthy  fubjefl, 
exifts  between  all  the  paffions  of  the  mind  and 
the  heart,  together  with  that,  which,  in  a  great 
many  fpecies  of  difeafc,  manifefis  itfelf  between 
this  organ  and  the  primes  vies. 

§  122. 

But,  befides  thofe  vital  energies  of  the  heart, 
it  poflefles  alfo  another  power,  arifing  out  of  its 
mechanical  drufture,  which  appears  to  contribute 

not  a  little  towards  carrying  on  the  circulation  of 

the 
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the  blood.  The  cavities  of  this  organ  being  , 
clofely  contrafted,  in  the  time  of  its  fyftole,  and 
the  blood  by  this  means  completely  expelled,  a 
vacuum  is  thus  produced,  into  which,  on  the  prin¬ 
ciples  of  the  well  known  law  of  derivation^  the 
neighbouring  blood  mull:  of  necelTity  flow  \  for,  as 
the  valves  prevent  the  regurgitation  of  the  wave 
juft  ejefted,  it  follows  of  courfe,  that  the  cavities 
of  the  heart  muft  then  drink  in,  and  fwallow  down, 
with  rapidity,  the  blood  advancing  in  the  trunks 
of  the  veins. 

§  123. 

We  proceed  now  to  enquire,  whether  or  not, 
any  of  the  other  organs  through  v/hich  the  blood 
paflfes,  befides  the  heart  itfelf,  are  furnilhed  with 
powers  contributary  to  the  continuance  of  the 
circulation  of  that  fluid.  Judging  from  firft  prin¬ 
ciples,  or  a  priori^  as  it  is  termed,  we  are  led  to 
fulpeft  that  fuch  powers  do  exift  ;  for  it  appears 
hardly  probable,  that  the  wifdom  of  nature  has 
entrufted  fo  important  a  fundlion,  on  which  the 
life  of  fanguiferous  animals  immediately  depends^ 
to  one  organ  only,  the  faults  and  defefts  of  which 
might,  in  fuch  cafe,  with  too  much  facility,  be 
attended  with  fatal  confequenccs.  But,  reafoning 
a  pojieriori^  as  they  term  it,  /.  d?.  from  aftual  ob- 
fervations,  made  on  the  animal  economy,  we  are 
furniflied  with  numerous  facts  fuffleient  to  eftablifli, 

beyond 
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beyond  a  doubt,  the  exiftcnce  of  fucli  powers, 
which  we  may  therefore  term  fecondary  powersy 
and  which  are  able,  not  only  to  aid  the  aftion  of 
the  heart,  but,  in  fome  cafes,  to  coinpenfate  for 
almofl:  the  complete  abfence  of  the  influence  of 
that  important  organ.  A  ftriking  inftance  of  this 
nature,  is  the  continued  motion  of  the  bloody  in 
certain  parts  of  the  body,  on  which  the  power  of 
the  heart  can  have  but  very  little  effeft,  if  indeed 
it  can  extend  to  them  at  all :  this  phenomenon  is 
obfervable,  as  wtII  in  the  venous  fyftem  of  the 
liver,  as  in  the  placenta  of  the  uterus ;  not  to 
mention  numerous  inllances  of  foetufes  having 
been  born,  v/ithout  the  fmalleft  veftige  of  a  heart. 

V 

§  124. 

Of  thefe  fecondary  powers,  the  firfi:  to  be  men¬ 
tioned  is,  the  funcllons  of  the  arteries,  the  influ¬ 
ence  of  which,  in  promoting  and  continuing  the 
circulation  of  the  blood,  appears  to  be,  indeed, 
very  confiderable ; -although  the  true  principles 
and  mode  of  their  action,  on  this  fluid,  have  not 
yet  been  fully  developed  and  elfabhiltcd* 

Sneaking-  in  general  terms,  there  exifls  a  very 
conflderabic  rcfemblaace  between  the  arteries  and 
the  heart  itfelf:  that  the  arteries,  for  example, 
have  a  vnfcidar  coat,  is  a  faft  of  the  utmoil  pub- 
iici'v  72.) 

That 
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That  they  alfo  polTefs  irritability,  has  been  very 
generally  known,  fince  the  famous  experiments  ot 
the  illuftrious  Verfchuir. 

'  And,  further,  as  the  afpeft  or  difpofition  of  the 
cardiac  nerves  on  the  heart  itfelf  is  truly  fingular, 
thus  alfo  the  larger  branches  of  the  arteries  are,, 
here  and  there,  furrounded  with  aftonifliing  reti¬ 
cular  imertextures  of  fofc  nerves. 

§  1 25. 

Finally,  It  is  well  known  to  every  one  that  the 
arteries  pulfate,  and  that  indeed  with  fuch  vehe¬ 
mence  and  force,  that  if  we  fuffer  one  of  our  legs 
to  lie  over  the  other  knee,  the  pulfations  of  the 
popliteal  artery  are  fufficient  to  elevate  in  a  fub- 
fultory  manner,  the  fuperincumbent  leg  not  only 
alone,  but  even  with  a  very  confiderable  weight- 
appended  to  it.  Indeed  for  a  long  time  pad,  both 
a  fyftolic  contraction  and  diadolic  relaxation  have 
been  attributed  to  the  arteries,  which  motions 
have  been  faid  to  correfpond  and  harmonize  with 
0  the  alternate  contraClions  and  dilatations  of  the 
ventj^cles  of  the  heart. 

1  hough  the  truth  of  this  lad  propofition  is 
generally  believed  to  be  edablidied  and  confirmed 
by  the  fimple  tedimony  of  the  fenfes  themfelves, 
the  fubjeCl  is  neverthelefs  dill  embarralTed  with 
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various  doubts  and  difficulties ;  thefe  difficulties 
immediately  rife  to  view,  when  it  is  a&ed, 
whether  this  vibrating  or  pulfatory  motion, 
which  is  felt  on  examination  by  the  finger,  is  to 
be  attributed  to  the  inherent  energy  of  the  ar¬ 
teries,  or  to  the  impulfe  of  the  heart ;  and 
whether  the  whole  motion  of  the  arteries  does 
not  depend  folely  on  the  impetus  with  which  the 
blood  is  projefted  into  the  aorta,  and  thus  im¬ 
pinges  againft  the  fidcs  of  that  tube,  and  its  rami¬ 
fications  ? 

Difleftions  of  living  animals  have  not  been  fuf- 
ficient  to  decide  this  controverfy.  For  it  forae- 
times  happens  that  during  the  live-difleftions  of 
warm  blooded  animals  you  may  difeover  the  lar¬ 
ger  arteries  pulfating,  while  at  other  times  again 
they  appear  in  a  date  of  complete  reft.  In  man 
himfelf,  wffiile  in  the  enjoyment  of  vitality,  I  had 
once  an  occafional  opportunity  of  obferving  the 
neighbouring  trunks  of  the  aorta  and  pulmonary 
artery,  to  be  perfeftly  deftitute  of  all  motion'; 
but  it  fliould  not  be  forgotten,  that  this  phenome¬ 
non  appeared  in  a  cafe  of  monftrous  or  preterna¬ 
tural  formation  of  the  parts.  There  are  alfo  ar¬ 
teries  which  we  fometimes  feel  in  a  ftate  of  violent 
pulfation,  and  which  we  neverthelefs  know,  from 
anatomy,  are,  in  confeqnence  of  their  fituation, 

almoft  immoveable  ;  of  this  we  have  an  example 

in 
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in  the  cerebral  carotid,  where  it  paffes  through 
the  canal  of  the  os  petrofum. 

§  126. 

♦ 

When  all  circumflances  relative  to  this  fubjeft 
are  impartially  weighed  and  difpaffionately  confi- 
dered,  this  appears  to  be  the  refnlt,  viz.  that  the 
diajiole  ot  the  larger  arteries  takes  place  in  confe- 
quence  of  their  peculiar  nature,  and  is  to  be  attri¬ 
buted  to  the  impetus  of  the  blood  rufliing  for¬ 
cibly  into  them,  and  expanding  their  coats  or  tu¬ 
nics,  which,  by  means  of  their  eladicity,  imme¬ 
diately  return  again  to  their  natural  dimenfions. 
To  the  fame  impulfe  alfo  fliould  be  attributed 
that  lateral  or  curving  motion  of  their  axes, 
which  may  frequently  be  obferved  in  the  larger 
arteries  when  they  run  in  a  ferpentine  direftion, 
and  die  embedded  in  foft  cellular  membrane. 

But  in  .a  found  ftate  of  the  fyflem,  we  contend 
that  the  arteries  fcarceiy  exhibit  any  unequivocal 
proofs  of  a  tvMe  fyjlole^  i.  e.  they  do  not  by  a  ge¬ 
nuine  contraftion  recede  from  their  natural^  to 
f mailer  dimenfions,  as  long  as  the  heart  is  adequate 
to  the  due  performance  of  its  momentous  func¬ 
tion  ;  but  although  it  be  certain,  that  the  arteries 
do  not  airways,  yet  we  acknowledge  that  they  do 
fometimes,  exhibit  and  exercife  a  power  of  real 
contraclion  :  thus  for  inftance,  when  the  heart  is 

deficient 
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deficient  in  its  aftion  in  confequence  of  labouring 
under  either  a  morbid  olTification,  or  foitie  other 
fpecies  of  difeafe,  it  is  probable  that  then  the 
duties  of  this  important  organ  devolve  on,  and 
are  difcharged  by,  the  arteries,  and  that  the 
blood  is  thus  kept  in  motion  by  the  vital  energy 
of  thofe  animated  tubes. 

§  127. 

As  it  has  been  the  decided  opinion  of  feveral 
celebrated  phyfiologifts,  efpecially  the  famous 
Whytt,  that  the  powers  of  the  heart  cannot  pof- 
fibly  extend  their  influence  to  blood-vefifels  of  the 
finallefl:  order,  as,  for  example,  to  the  extreme 
terminations  of  the  arteries,  and  to  the  incipient 
radicles  of  the  veins  ;  they  have  therefore  attri¬ 
buted  the  motion  of  the  blood,  in  that  part  of  the 
fyftem,  to  a  certain  ofcillatory  aftion  of  thofe  mi¬ 
nute  veflfels  themfelves,  by  the  help  of  which  their 
contents  are  propelled  forward  ;  and  this  fame  vi¬ 
bratory  motion  they  have  alfo  applied,  with  a 
great  deal  of  ingenuity,  to  explain  and  demon- 
ftrate  the  nature  of  inflammation,  &c. 

There  are  indeed  a  variety  of  phenomena,  as 
well  phyftological^  which  fliall  be  mentioned  when 
on  the  fubject  of  animal  heat,  as  pathological^  par¬ 
ticularly  obfervable  in  fpafmodic  aifeftions,  ac¬ 
companied  with  fever,  which  feem  to  favour  the 

exiflence 
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exiftcnce  of  fuch  a  power  of  ofcillatory  motion, 
although  no  fuch  motion  has  ever  been  aftually 
obferved,  even  with  the  alTiftance  of  glalTes,  in 
the  diffeftions  of  living  animals. 

§  128. 

It  yet  remains  to  enquire  alfo  after  thofe  affift- 
ant  powers,  by  which  the  other  parts  of  the  veins, 
befides  their  radicles  or  incipient  roots,  are  fitted 
to  complete  finally  the  return  of  the  blood  to  the 
heart.  It  appears,  indeed,  at  the  firfi  view  of  the 
fubjeft,  that  the  veins  poflefs  and  exert  a  much 
fmalier  portion  of  the  aftive  vital  energies  than 
the  other  parts  of  the  fanguiferous  fyfietn,  becaufe 
the  return  of  the  vital  fluid,  contained  in  thofe 
velTels,  towards  the  heart,  feems  to  be  owing  to 
the  impetus  of  the  arterial  blood  urging  it  on  by 
a  vis  a  tergo,  as  well  as  to  the  valvular  firufture 
of  the  veins  themfclves,  which  elFeifiually  prevents 
the  blood  from  regurgitating,  lhat  thefe  minute 
valves  are  of  the  utmofi;  importance  in  promoting 
and  continuing  the  regular  and  free  circulation  of 
the  blood,  is  fatisfaftorily  demonfirated  by  the  fre¬ 
quent  congefiions  and  infarflions,  which  happen  in 
thofe  veins  that  originate  in  the  inferior  parts  of 
the  abdominal  cavity,  and  which  are  entirely  de- 
fiitute  of  fuch  valves. 
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But  there  arc  neverthelefs  a  variety  of  argu¬ 
ments  which  render  it  probable,  that  the  trunks 
of  the  veins  do  poflefs,  and  aftually  exert,  certain 
degrees  of  the  vital  energies ;  as  is  well  exempli¬ 
fied  in  the  veins  of  the  liyer,  and  of  the  uterine 
placenta  (§123.),  &c. 


It  is  alfo  well  known  to  every  one,  that  the  ex¬ 
periments  firft  inftituted  by  the  illuftrious  Ver- 
fchuir,  are  highly  in  favour  of  the  exiftence  of  a 
vital  energy  in  the  veins. 


And,  that  the  two  leading  and  extreme  venous 
trunks  have  a  firatum  of  a  true  mufcular  nature, 
we  have  briefly  hinted  on  a  former  pccafion 

(§  84). 


§  129. 

Thefe  are  indeed  the  leading  powers  which  are 
active  in  promoting  the  circulation  of  the  blood, 
and  which  derive  their  origin  from  the  very 
flruflure  of  the  veflels  in  which  this  fluid  is  con¬ 
tained.  I  fay  nothing  of  the  manner  or  degree  in 
which  the  motion  of  this  vital  liquid  is  influenced 
by  weight,  attraaion,  or  fuch  other  properties  as 
are  poflefled  by  all  bodies  in  common. 


I  alfo  pafs  over  in  filence  the  more  remote  and 

inconfiderable  aids,  which,  in  a  human  fubjefl  after 

birth 
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birth,  are  afTordcd  to  the  circulation  of  the  blood, 
by  the  exercife  of  the  other  funftionsof  the  fyflera, 
fiich  as  refpiration,  mufcular  motion, 


SECT.  XI. 

OF  RESPIRATION,  AND  ITS  PRIMARY  USE* 

§  130- 

The  lungs^  which  are  very  intimately 
connecT;ed  with  the  heart,  as  well  from  the  vicinity 
of  their  fituation,  as  from  their  uniform  intercourfe 
in  the  performance  of  their  important  function, 
are  two  vifeera,  large  in  the  human  fubje£l  after 
bir^tli,  but  of  fuch  fpecific  lightnefs,  as  to  float  on 
the  furface  of  water.  They  cotififl;  of  a  paren¬ 
chymatous  fubftance,  of  a  fpungy  texture,  and 
even  exhibiting  fomewhat  the  appearance  of  foam, 
yet  flill  confiderably  tenacious  and  flrong. 

§  131- 

The  lungs  fill  up  the  two  cavities  of  the  thorax, 
and  thus  he  in  perfefi:  contad  with  the  files  of  the 
pleura,  to  which,  as  well  as  to  the  other  parts 
contained  in  the  thorax,  they  apply  and  accom¬ 
modate  themfelves  with  the  utmoft  definitude  and 
exaclncfs. 


VOL.  I. 
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§  >32- 

"  Thefe  vifcera  ar^  appended  to  an  air  tube  com¬ 
monly  called  the  afpera  arteria^  which,  (befides 
an  internal  membrane,  lined  with  mucus,  under 
which  is  expanded  a  nervous  intertexture  of  ex¬ 
treme  fenfibility),  confifls  alfo  of  a  mufcular  coat, 
which  furrounds  the  nervous  expanfion,  and  on 
the  pohericr  fide  is  eafily  diftinguiflied  at  the  ter¬ 
minations  of  certain  cartilaginous  arches,  which 
affifl;  in  the  formation  of  the  tube,  but  are  not  uni¬ 
form  in  their  number, 

§  133* 

After  the  afpera  arteria  has  entered  the  thorax 
it  firfl:  forms,  by  bifurcation,  the  two  trunks  of 
the  bronchia^  which  as  they  fhoot  ftill  deeper  and 
deeper  into  the  lobes  and  lobules  of  the  lungs,  pafs 
again,  by  reiterated  divifions  and  fubdivifions,  into 
branches  and  ramifications,  uniformly  decreafing 
in  fize.  During  thefe  progreffive  and  multiplex 
divifions  into  inferior  orders,  both  the  fmall  carti¬ 
laginous  rings,  and  their  mufcular  coat  gradually 
difappear,  till  the  evanefeent  extremities  of  the 
tubes  finally  terminate  in  thofe  minute  cells, 
which  conftitute  by  far  the  greater  and  more  im¬ 
portant  part  of  the  fubftance  of  the  lungs,  as  their 
office  is  to  receive,  and  again  difeharge  the  vivify¬ 
ing  aerial  element,  in  the  procefs  of  refpiration. 
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■  ^  §  134- 

Ihofe  fmall  air  cells  do  not  appear  to  poiTcfs 
uniformly,  either  the  fame  figure  or  dimenfions. 
With  refpeft  to  the  former  of  thefe,  (viz.  their 
figure),  it  is  in  general  that  of  a  polyhedron.  The 
latter,  (/.  their  dimcnfions),  as  far  as  their  fiiper- 
ficial  extent  is  embraced  in  the  confideration,  can¬ 
not  without  the  utmofl  difficulty,  be  afcertained  ; 
but,  if  we  confider  only  their  aggregate  capacity^ 
this,  in  the  lungs  of  an  adult  fubjeft,  whofe  infpi- 
rations  are  full  and  firong,  is  fufficient  to  admit 
and  contain  about  6o  cubic  inches  of  air.  We  do 

r 

not  here  fpeak  of  the  immenfe  fize,  to  which  the 
lungs  may  be  expanded  by  inflation,  after  the  tho¬ 
rax  is  opened,  but  only  of  the  quantity  and  volume 
of  air  which  they  do  aftually  admit  in  the  living 
fubjeft,  when  the  procefs  of  refpiration  is  per¬ 
formed  with  eafe  and  vigour* 

§  135- 

Xhefe  veficles  or  cells,  deftined  for  the  reception 
of  air,  are  every  where  furrounded  and  bound 
together  by  that  common,  but  extremely  tender, 
cellular  membrane,  which,  as  we  have  already 
learned,  conftitutes  a  general  Kiinculum  or  bond  of 
union  to  the  whole  body.  But  it  is  neceflary  to 
diftinguilh  clearly  and  accurately  between  the  two 
kinds  of  cells  which  exill:  in  the  pulmonic  fyflem. 

I  have  feen  the  air  cells  fo  feparate.  and  diitina. 
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ia  the  lungs  of  a  healthy  human  fubjeft,  that  a  per- 
fon’s  breath,  gently  and  cautioufly  blown  through 
a  very  minute  and  tender  ramification  of  the  bron- 
chisej  would  elevate  only  a  fingle  circumferibed 
clufter  ot  veffels  or  cells,  and  would  neither  pafs 
into  the  neighbouring  cells  of  the  fame  kind,  nor 
yet  into  the  common  cellular  membrane,  which  is 
every  where  interpofed  between  thofe  cells  in¬ 
tended  for  the  reception  of  air.  But,  if  the  breath 
be  urged  w^ith  confiderable  force,  the  air  cells 
w^ill  be  lacerated,  and  fuch  a  communication  form¬ 
ed  with  the  furrounding  cellular  membrane,  as  to 
give  free  palTage  to  the  fubtle  elaflic  fluid,  and 
thus  the  whole  and  every  parr,  of  the  pulmonary 
lobe,  will  appear  to  be  inflated. 

§  136- 

This  exceedingly  tender  cellular  membrane, 
which  enclofes  and  lies  between  the  air  veficles  of 
the  lungs,  is  every  where  interfperfed  with  innu¬ 
merable  Imall  ramifications  of  both  kinds  of  pul¬ 
monary  velTels,  viz.  of  the  pulmonary  artery,  and 
of  the  four  pulmonary  veins,  the  branches  of 
which  accompany  the  branches  of  the  bronchiap, 
and  afterwards,  form  in  their  courfe,  by  an  im- 
menfe  number  of  divifions  and  fubfequent  anaftb- 
mofes,  reticular  intertextures,  and  expanfions  of  ex¬ 
treme  finenefs  and  fubtilty.  This  truly  aftonifliing 

reticular  tiffue,  running  in  all  directions  through 

the 
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the  cellular  membrane,  fo  completely  fuirounds, 
and  clofely  embraces,  the  cells  deftined  for  the 
reception  of  air,  that  the  whole  volume  of  blood, 
which  paffes  in  an  inceffant  round  through  the 
pulmonic  fyftein,  is  feparated  from  the  air  taken 
in  at  each  infpiration,  by  nothing  elfe  than  mem¬ 
branes  fo  amazingly  fine  and  fubtle,  as  fcarcely  to 
be  equal  in  thicknefs,  (according  to  the  obferva* 
tions  and  calculations  of  Hales J,  to  the  one  thou- 
fandth  part  of  an  inch. 

§  ^37- 

As  we  have  already  obferved,  that  each  indivi¬ 
dual  ramification  of  the  bronchia  has  appended  to 
it  its  own  peculiar  clufter  of  air  veficles  (§  135),  fo 
likewife  it  appears,  that  to  every  individual  vehicle 
of  each  duller  is  peculiarly  appropriated  its  own 
fyflem  of  fmall  blood  velTels,  the  minute  rami¬ 
fications  of  which  communicate  very  frequently 
with  one  another,  forming  thofe  furprifing  reticu¬ 
lar  tiffues  aleady  fpoken  of,  but  fcarcely  appear  to 
anaftomofe,  in  any  degree,  with  the  fmall  blood- 
velTels  of  the  adjacent  cluflers.  That  this  is  a 
truth  wc  are  taught,  if  I  am  not  deceived,  as  well 
from  microfcopical  obfervations  made  on  the  lungs 
of  living  frogs  and  ferpents,  as  from  more  minute 
and  fuccefsful  injedions  of  the  lungs  of  human 
fubjeds :  the,fiime  thing  is  alfo  further  evidenced 
by  certain  pathological  phenomena  which  may  be 
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obfervcd  in  vomica,  and  other  fimilar  topical  aiFec- 
tions  of  the  pulmonic  fyftem. 


§  138. 

It  is  neceffary  to  mention  alfo,  in  the  lall  place, 
that  Angular  and  ftriking  apparatus  of  lymphatic 
vcffels,  which  fpreads  and  appears,  in  a  more  parti¬ 
cular  manner,  on  the  external  membrane  by  which 
the  lungs  are  invefhed.  To  this  apparatus  of  vef- 
fels  belongs  that  numerous  affemblage  of  lympha-? 
tic  or  conglobate  glands,  v/hich,  though  of  a  quite 
different  and  diftinft  order,  are  ncverthelefs  com¬ 
monly  confounded,  through  milfake,  with  thofc 
plands  in  their  neighbourhood,  which  are  called 

bronchiales. 


139- 


The  thorax,  in  which  the  lungs  are  fecurely 
enclofed,  has  for  its  foundation  or  Ilceleton,  bones 
and  cartilages,  arranged  and  difpofed  fomewhat 
like  the  walls  or  fides  of  a  cave.  Though  this 
bony  cavity,  taken  together  as  an  entire  whole, 
be  to  a  confiderable  degree  firm  and  fteady,  yet 
mofi  of  its  parts  are  fo  pliant  and  moveable,  as  to 
be  well  adapted  for  the  performance  of  thofe  mo¬ 
tions  which  the  bufmefs  of  refpiration  requires. 


This  pliability,  or  facility  of  motion  is  particu¬ 
larly  obfervable  in  fix  pairs  of  the  true  ribs,  which 

being 
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being  placed  beneath  the  fuperior  and  firfl:  pair, 
are  more  moveable  in  proportion  as  their  fituation 
is  lower ;  or  their  aptitude  for  motion  is  com- 
mcnfurate  with  the  fuperior  length  of  their  bodies, 
and  cartilaginous  appendices,  which  conneft  them 
to  the  margins  on  each  fide  of  the  (lernum,  by  a 
fpecies  of  articulation  called  amphlarihrofis. 

§  140. 

Between  the  edges  of  thofe  ribs  lie  twp  flrata 
of  intercoftal  mufcles,  the  fibres  of  which  affume 
indeed  and  purfue  different  direftions,  but  which, 
neverthelefs,  co-operate  in  their  affion  in  pro¬ 
ducing  the  fame  motion  in  the  parts  to  which 
they  are  attached. 

( 

Acrofs  the  bafis  or  inferior  part  of  the  whole 
of  this  cavity  the  diaphragm  is  flretched,  fomewhat 
in  the  form  and  direftion  of  an  arch.  This  is  a 
mufcle  worthy  of  particular  attention,  and,  to  ufe 
the  words  of  Haller,  next  in  importance  to  the 
heart  itfelf ;  Its  parts  appear  to  depend  chiefly  on 
the  phrenic  nerve  for  their  fitnefs  to  co-operate  in 
the  funftion  of  refpiration,  as  was  long  fince  de- 
monfl:rated  by  the  celebrated  live-diffeftions  of  the 
immortal  Galen, 

V  Th? 
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The  diaphragm  alternates  for  the  moll:  part,  by 
an  antagonizing  motion,  with  the  mufcles  of  the 
abdomen,  efpecially  with  the  external  and  internal 
oblique^  and  the  tranfverfe  mufcles. 

§  141. 

The  thorax  thus  formed  and  finifhcd  is,  in  the 
living  human  fubjeft  after  birth,  alternately  dilat¬ 
ed  at  the  time  of  each  infpiration,  and  contrafted 
again  to  its  former  dimenlions  in  every  fubfequent 
aft  of  expiration. 

In  infpiration,  the  enlargement  of  the  tho¬ 
racic  cavity  extends,  in  a  more  efpecial  manner. 
Literally  and  downwards^  fo  that  the  bodies  of 
thofe  ribs  of  which  we  have  particularly  fpoken 
(§  139)  elevated,  and  their  inferior  margins 
or  edges  turned  in  fome  degree  outwards  ;  while, 
at  the  fame  time,  the  arch  of  the  diaphragm  is 
fomewhat  deprelTed,  and  brought  nearer  to  the 
pofition  of  a  plain^  or  level  furface. 

But  as  to  what  is  boldly  afferted  of  thefternura, 
viz.  that  its  inferior  end  is  at  the  fame  time  pro¬ 
truded  forward,  this  is  a  phenomenon  which  I 
muft  confefs,  I  have  never  been  able  to  obferve  in 
the  tranquil  and  unmolefted  refpiration  of  a  healthy 
perfon. 
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§  14-' 

This  alternate  motion  of  the  thorax,  which  in 
a  healthy  fabjeft  is  indeed  performed  fpontane- 
oiifly  and  without  effort,  is  uniformly  continued 
from  the  moment  of  birth  to  the  cxtin^Iion  of  life, 
for  the  following  necelfary  and  important  pur- 
pofes,  namely,  that  the  lungs  themfcives  may,  by 
a  fiiTiilar  viciffitiide  of  motion,  be  expanded  for  the 
free  admiffion  and  convenient  reception  of  the  air 
'we  infpire,  and  again  contrafted  in  order  that  the 
fame  may  be  forthwith  expelled. 


§  H3- 


For  man,  together  with  all  other  warm  blooded 
animals,  is  prevented,  by  abfolute  neceffity,  from  a 
lengthy  retention  of  the  air  which  he  infpires  ;  he 
is  obliged,  after  a  very  fliort  period  to  difeharge  it 
again,  and  exchange  it  for  a  frefn  fupply  of  this 
v//a/  pahultan  or  food^  as  the  air  has  been  termed, 
even  from  the  mod;  remote  ages.  It  appears  in¬ 
deed  from  the  mod:  common  obfervation,  that  the 
air  which' is  inlpired  and  retained  any  time  in  the 
lungs,  however  great  may  have  been  its  original 
purity,  fuffers,  in  a  very  diort  time,  fuch  remark¬ 


able  changes  as  aifeft  it  with  the  mod  obviou: 
contamination,  and,  unlcfs  it  be  fpeedily  renewed 
render  it  wholly  unfit  to  be  any  farther  employee 
in  the  important  procefs  of  refpiratioo. 
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§  H4- 

Enquiries  have  been  inftituted  for  the  purpofe 
of  afcertaining  the  nature  of  thofe  changes  which 
the  air  we  infpire  undergoes  in  our  lungs.  Such 
changes  certainly  do  not  arife,  as  was  formerly 
believed,  from  the  lofs  of  any  myfterious  principle 
of  elafticity,  Vvdiich  refides  in  the  air,  but  are  evi¬ 
dently  produced  by  a  decompofition  of  its  elemen¬ 
tary  parts.  For  the  atmofpheric  air  which  we 
breathe  is  truly  an  aftonifliing  mixture  of  elemen¬ 
tary  fubflances,  very  widely  different  from  each 
other  in  their  natures.  Not  to  mention  the  va¬ 
rious  heterogenous  matters  which  this  necelfary 
fluid  contains ;  fuch,  for  example,  as  the  aerial 
feeds  of  the  fmalleft  and  mod  fimple  plants,  the 
odorous  effluvia  arifing  from  numerous  bodies, 
volumes  of  dud,  and  a  thoufand  other  fimilar  fub- 
dances,  which  for  the  mod  part  float  in  the  at- 
mofphere.  Not  to  mention,  I  fliy,  thefe  hetero¬ 
genous  bodies  at  all,  the  air  which  we  breathe 
always  contains  aqueous  exhalations  in  larger  or 
fmaller  quantities,  and  is  alfo  more  or  lefs  charged 
with  the  matters  of  ele6iriclry  and  magnetifm. 
But  finally,  though  the  whole  of  the  foregoing 
fubdances  be  left  entirely  out  of  view,  yet  even 
then  the  air  of  our  atmofphere  does  not  confid  of 
one  fimple  aeriform  fluid,  but  is  compofed  of  dc- 

palo?idicate^,  and  fixed  airs. 
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The  proportion  of  thofe  elementary  matters, 
efpecially  of  fuch  as  arc  organic,  is  varied  ex¬ 
tremely  from  diverfity  of  places,  and  by  the  nature 
of  the  bodies  which  exift  in  thefe  places.  It  is  in 
the  mean  time,  however,  the  common  eflimation, 
that  the  air  of  our  atm.ofphere  confifts  of  about 
ith  part  of  dephlogifticated,  l^ths  of  phlogifti- 
cated,  and  ith  of  fixed  air. 


§  H5- 

It  appears,  that  at  each  infpiration,  (in  which 
an  adult  fubjeft,  breathing  in  a  quiet  and  tranquil 
manner, 'diaws  in  about  50  cubic  inches  of  air,)  a 
fourth  part  of  the  dephlogifticated  air  is  decom- 
pofed,  and,  in  a  great  raeafure,  exchanged  for 
phlogifticated  and  fixed  airs  ;  fo  that  the  expired 
fluid,  being  received  into  a  proper  veflel,  extin- 
^guifhes  flame  or  coals  when  immerfed  into  it,  pre¬ 
cipitates  lime  from  the  water  which  fufpends  it, 
and  far  exceeds  atmofpheric  air  in  its  fpecific  gra¬ 
vity,  &c. 

r 

§  146.  , 

It  is  probable  that  the  igneous  parts  of  the  de- 
phlogifticated  air,  i,  c.  thofe  parts  flatted  to  favour 
the  procefs  of  combuftion,  being  fet  at  liberty  by 
the  decompofition  which  takes  place  in  the  lungs, 
enters  the  arterial  blood,  and  is  thus  diftributed 
throughout  the  whole  body  5  while,  on  the  other 

hand, 


X 


lo8  OF  RESPIRATION. 

hand,  the  bafis  of  fixed  air  is  carried  back,  along 
with  the  phlogifticated  and  venous  blood,  to  the 
right  fide  of  the  heart,  and  thence  (as  the  an¬ 
cients  were  pleafed  to  exprefs  theinfelves)  ex¬ 
creted  through  the  lungs  like  foot. 

The  more  florid  dye  of  the  arterial  blood,  the 
more  obfeure  colour  of  the  venous,  and  the  fimili- 
tude  of  colours  imparted  to  both  kinds  of  blood, 
when  expofed  to  the  aftion  of  thofe  fpecies  of  air 
now  under  our  confideration  (§  i6),  are  circiim- 
ftanccs  very  much  in  favour  of  the  preceding 

opinions. 


§  147- 

In  a  foetus  which  has  never  yet  received  vital 
air  into  its  own  pulmonic  fyftem,  there  is  in  general 
lefs  difference  between  the  arterial  and  venous 
blood,  than  in  an  adult  fubjeft,  in  whom  the  pro- 
cefs  of  refpiration  has  already  taken  place. 


After  the  infant  is  bofn,  the  new  fenfation,  ex¬ 
cited  by  the  contaft  of  an  unufual  element,  m  an 
animal  which  had  hitherto  led  an  aquatic  life,  and 
the  application  of  various  other  flimuli  altogether 
new,  appear  to  affard  us  a  happy  clue  for  explain¬ 
ing  the  new  motions  which  at  that  period  take 
place  in  the  body,  more  efpecially  the  dilatation 
of  the  thorax  and  the  firfl  aft  of  infpiration, 
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When  the  lungs  are  dilated  by  this  firfl  complete 
aft  of  infpiration,  a  new  paflage  is  thus 'opened 
through  them  for  the  blood,  fo  that  this  fluid  is 
ever  after  diverted  from  the  umbilical  velTels  to 
the  thorax. 

But  when  this  infpired  air  is,  by  that  decompo- 
fuion  of  its  elementary  parts,  of  which  we  have 
already  fpoken,  rendered  both  noxious  and  trou- 
blefome  to  the  lungs,  I  aferibe  to  the  mofl  Ample 
prefervative  efforts  of  nature,  the  immediately  fub- 
fequent  motion,  by  which  this  poifonous  mephitis 
is  c^ired,  and  profitably  exchanged  for  a  frefh 
fupply  of  the  foflering  pabulum  of  life. 

From  all  the  foregoing  circumftances,  taken 
colleftively,  (efpecially  if  we  attend  to  the  great 
influence  of  refpiration  on  the  circulation  of  the 
blood,  as  demonftrated  by  the  well  known  experi¬ 
ment  of  Flooke),  we  are  furnifhed  with  a  much 
better  explanation  of  the  celebrated  problem  of 
Harvey,  than  has  yet  been  given  by  mofl:  of  the 
other  reiterated  labours  of  phyfiologifts,  who  have 
attempted  to  folve  that  dilEculty. 
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fl-IE  leading  funftion  of  refpiratioil 
has  been  already  the  fubjefl:  of  our  confideration. 
We  will  fpeak,  in  another  place,  of  the  part  which 
this  fublime  procefs  afts,  in  blending  and  intimately 
uniting  the  chyle  with  the  blood,  and  alfo  of  the 
fervices  which  it  renders,  in  a  variety  of  ways,  to 
almoft  the  whole  clafs  of  natural  fundiom^  (§  63, 
1 12.)  We  now  proceed  to  confider  its  other  ufes 
in  the  animal  economy. 


The  fird  objeft  or  phenomenon  which  attrafts 
our  attention,  in  this  inveftigation,  is  the  Voice^ 
which  belongs  to  the  human  fubjeft  after  birth, 
and  evidently  proceeds  from  the  lungs,  as  was 
long  fince  very  juflly  obferved  by  Aridotle,  who 
faid,  that  no  animals  are  vocal,  /.  e.  poflefs  the 
power  of  emitting  found,  but  fuch  as  breathe 
through  lungs.  For,  by  the  denomination  of  voice^ 
we  properly  delignate  that  found  formed,  by  means 
of  the  exfpired  air,  in  the  larynx^  which  is  a  fmall 
apparatus  or  machine  of  the  mod  exquifite  druc- 
ture,  placed  on  the  top  of  the  wind-pipe  or  afpera 

arteria^ 
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arteria^  fomewhat  like  a  capital  on  the  fummit  of 
a  column. 

§  H9- 

This  fmall  machine  is  compofcd  of  various  car¬ 
tilages  joined  together  fomewhat  after  the  form  of 
a  capfuia  or  caiket.  Thefe  cartilages  are  furnifhed 
with  a  great  and  truly  adnr.irable  apparatus  of  muf- 
cles,  in  confequence  of  w'hich,  not  only  the  w'hole 
are  rendered  fit  for  motion  colleftively,  but  fome 
of  them  are  alfo  enabled  to  move  individually  and 
alone,  according  to  the  different  variations  about 
to  be  produced  in  the  voice. 

§  'JO- 

That  part  which  is  more  particularly  engaged  in 
the  immediate  generation  of  the  voice  is  the  glottisy 
a  very  narrow  palfage  leading  into  the  wind-pipe 
from  above,  to  w'hich  is  prefixed,  or  applied  as  a 
hd,  a  minute  cartilage  called  the  epiglottis.  That 
found  is  produced  by  the  air  expelled  from  the 
lungs,  ftriking,  in  a  proper  direftion  and  with  due 
force,  againff  the  edges  of  this  ftfait  paffage,  is  a 
matter  too  plain  to  admit  of  a  doiibt. 


§  '5'- 

Controverfies  have  exifted  on  the  fubject  of 
thofe  changes  that  take  place  in  the  glottis,  by 
which  the  modulations  of  the  voice  are  produced, 

I 

namely. 
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namely.  Whether  this  cartilaginous  part  be  alter¬ 
nately  expanded  and  contrafted,  as  was  the  opi¬ 
nion  of  Galen,  and  afterwards  of  Dodart  ?  or, 
Whethegr  the  variations  of  the  voice  do  not  rather 
depend  on  the  tenfion  and  relaxation  of  its  liga¬ 
ments,  as  was  held  by  Ferrein  ? 


The  latter  of  thofe,  therefore,  compared  the 
primary  organ  of  the  voice  to  a  violin^  the  former 
to  a  flute — i.  e.  the  one  fet  of  difputants  conceived 
it  to  emit  found  on  the  principles  of  a  corded^  the 
other  on  thofe  of  a  wind,  inftrument  of  mufic. 


From  a  faithful  colleftion,  and  impartial  confi- 
deration,  of  all  the  arguments  which  have  been 
advanced  on  this  contefted  point,  we  are  of  opi¬ 
nion,  that  both  kinds  of  changes  do  actually  take 
place  in  the  glottis  when  employed  in  the  emiffion 
of  found ;  but  we,  neverthelefs,  believe,  that  the 
principal  and  moil  important  of  thofe  changes  de¬ 
pend  on  and  arife  from  the  tenfion  of  the  liga¬ 
ments,  more  efpecially  of  the  thyreo^arytonoidei 
inferiores  ^ which  appear  to  have  bcs^n  the  vocal 
cords  of  Ferrein. 


§  152- 

That  all  this  mobility  of  the  glottis,  of  whatever 
kind  it  may  be,  is  infiuenced  and  wholly  directed 

by  the  numerous  miifcles  which  belong,  and  are 
,  attached. 
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attached,  to  the  larynx,  may  be  fully  eftabliflied 
by  the  following  beautiful  experiment,  viz.  If  the 
recurrent  or  wandering  nerves  (as  they  are  termed) 
be  either  fecured  in  light  ligatures,  or  completely 
cut  afunder,  the  voice  of  the  animals  fubjedKd  to 
fuch  experiments,  will  be  in  the  former  cafe,  ren¬ 
dered  extremely  weak  and  low,  and  in  the  latter, 
entirely  deftroyed. 

§  153- 

The  faculty  of  whijiung  belongs  in  common 
both  to  the  human  fpecies,  and  to  fmall  birds  of 
note.  To  qualify  them  for  this,  fmging  birds  are 
furniflied  with  a  bifurcated  larynx  at  each  extre¬ 
mity  of  the  afpera  arteria.  But  though  human 
fubjecls  be  fuppiied  with  only  one  plain  and  fimpls 
larynx,  -yet  they  learn  to  imitate  thofe  fmall  ani- 
mals,  as  appears  to  me,  by  a  co-arftion  or  pucker¬ 
ing  up  of  their  lips. 

§  154- 

But  fong^  which  is  compofed  of  fpeech  and  a 
harmonious  modulation  of  the  voice,  I  would  con- 
fider  as  peculiar  to  man  alone,  and  as  conftituting 
the  leading  prerogative  of  his  vocal  organs.  The 
faculty  of  whiftling  is,  as  already  obferved,  a  part 
of  the  birth-right  of  birds  :  a  numerous  train  of 
the  feathered  race,  and  fometimes  ever  dogs  them- 
felves,  have  alfo  been  taught  to  pronounce  a  va- 
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riety  of  words.  But  I  doubt  extremely  indeed^ 
whether  any  brute  animals  have  ever  yet  poffeffed 
a  faculty  of  true  and  genuine  fong ;  whereas,  on 
the  other  hand,  I  believe  there  fcarcely  exifes  a 
a  nation  fo  barbarous,  where  fong  does  not  very 
generally  prevaih 

§  ‘55* 

Speech  itfelf  is  a  peculiar  modification  of  the 
voice,  chiefly  by  the  aid  of  the  tongue,  but  par¬ 
tially  alfo  by  that  of  the  lips,  the  teeth,  the  palate^ 
and  by  the  further  aililLaiice  of  the  nofe,  combined 
into  the  formation  of  words. 

Hence  the  difference  between  voice  and  fpeech 
appears  very  obvious  and  plain  :  the  firfl:  is  evi¬ 
dently  formed  in  the  larynx  itfelf ;  whereas  the 
latter  is  effefted  by  the  fmgular  mechanifin  of  the 
other  organs  already  mentioned.  It  is  but  jufl 
and  proper,  however,  to  obferve,  that  this  laft 
pofition  is  not  capable  of  univerfal  application,  as 
there  are  a  few  nations  (^of  which  the  Sinenflans 
may  ferve  as  an  example),  among  whom  their  al- 
mofl  homonymous  *  words  are  diftinguiflred  only 
by  a  varied  modulation  of  the  voice  itfelf* 

*  A  word  is  faid  to  be  homonymous,  when  it  is  highly 
equivocal,  or  ufed  indifcriminately  to  reprefent  a  difeordant 
variety  of  objeds  or  things. 

But 
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But  further,  voice  belongs  in  common  to  brutes 
as  well  as  to  man  ;  it  is  poircffed  alfo  by  the  new¬ 
born  babe,  nor  is  it  wholly  denied  to  fuch  unhap¬ 
py  infants  as  have  palTed  their  lives  amidd  the 
haunts,  and  in  the  gloomy  fociety,  of  wild  beads, 
nor  even  to  thofe  that  have  been  born  without  the 
^fenfe  of  hearing.  But  fpeech  is  not  acquired  till 
after  the  cultivation  and  exercife  of  reafon ;  it 
conditutes,  therefore,  no  lefs  than  that  operation 
of  the  mind  itfelf,  a  charafteridic  privilege,  and 
didin£Hve  prerogative  between  man  and  the  reft 
of  the  animal  kingdom.  To  'fervc  all  the  pnr- 
pofes,  and  anfwer  all  the  demands  of  brutes,  that 
inftinft  with  which  nature  has  beneficently  fupplied 
them,  is  completely  adequate ;  of  this  inftinft, 
however,  man  is  deftitute,  as  alfo  of  fuch  other 
aids  and  individual  powers  as  might  enable  him  to 
preferve  and  fuftain  life  by  his  own  folitary  exer¬ 
tions  ;  he  is  therefore  kindly  furniflied  with  the 
prerogatives  of  reafon  and  fpeech^  by  means  of 
which,  embracing  the  advantages,  and  difeharg- 
ing  the  duties,  annexed  to  a  focial  ftate,  he  is  able 
both  to  difclofe  his  own  wants,  and  relieve  thofe 
of  his  fellow  creatures. 

§  156. 

That  truly  admirable  mechanifin,  by  means  of 
whicn  fpeech  and  the  pronunciation  of  letters  arc 
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effefted,  has,  fmce  the  celebrated  refcarches  of 
that  paradoxical  charafter,  Franc.  Mcrcur.  Hel- 
mont,  been  very  much  illuftrated  and  explained 
by  further  and  later  enquiries,  efpecially  thofe  of 
Jo.  Wallis  and  Conr.  Ammanus. 

f 

That  divifion  of  the  letters  by  Ammanus  into 

1.  Vowels,  II.  Semivowels,  and  III.  Confpnants, 
is,  of  all  others,  by  far  the  molt  fimple  and  na¬ 
tural. 

I.  Vowels  he  again  divides  into  ftmple^  as  4 

0^  Uy  and  mixedy  as,  a,  o,  ii. 

II.  Semivowels  are  themfelves  either  nafalsy 
fuch  as,  ;?2,  ng^  (i.  e.  n  placed  before  g  in  the 
German  language)  ;  or  Orals  (otherwife  called 
Llnguals')  fuch  as,  r,  /. 

III.  Finally,  Confonants  he  divides,  ill,  into  the 
Sibilantes  or  hijjing  (i.  e.  into  thofe  confonants  the 
pronunciation  of  which  can  be  continued  for  an 
indefinite  length  of  time).  Ihefe  are  h,  g,  ch,  s, 
fch,  f,  V,  ph. 

2dly,  Explojlvey  as,  ky  qy  dy  iy  hypy  and 

f  ^ 

^dly,  Double  (or  Compound),  fuch  as,  x,  z. 
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Finally,  It  yet  remains  to  mention  certain  other 
modifications  of  the  human  voice,  which  ufually 
occur  as  fymptoms,  or  figns  of  either  particular 
paffions  of  the  mind,  or  more  violent  alFediions  of 
the  organs  of  refpiration.  The  greater  part  of 
thefe  modifications  of  the  voice,  fuch  for  example, 
as  laughing  and  crying,  appear  to  belong  exclu- 
fively  to  the  human  race. 

Mod  of  the  modifications  which  immediately 
follow,  are  connefted  together  by  fuch  a  powerful 
kindred  alliance,  that  one  of  them  is  not  unfre- 
quently  obferved  to  pafs  into  .another.  It  muft  be 
alfo  further  obferved,  that  the  greater  part  ot 
them  do  not  always  affume  and  exhibit  the  fame 
uniform  appjearance,  &c. 

To  fpeak,  however,  in  general  terms,  in  the 
aft  of  laughings  expirations. fhort,  interrupted,  and 
in  fome  meafure  broken,  follow  each  ot:her  in 
quick  fucceffion. 

Crying  produces  deep  infpirations,  which  fud^ 
denly  alternate  with  lengthy  exfpirations  fre* 
.quently  interrujpred  and  broken. 


i 

i 
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Sighing  confifts  in  a  lengthy,  full,  and  ftrong  in^ 
fpiration,  and  afubfequent  flow  exfpirarion,  which 
is  not  unfrequently  accompanied  with  fomewhat 
pf  a  groan. 

Coughing  is  produced  by  quick  and  fonorous 
exfpirations  fucceeding  a  deep  infpiration. 


Sneezing  is  a  more  violent  and  fomewhat  con- 
.vulfive  exfpiration,  which  had  been  preceeded  by 
a  Ihort  and  forcible  infpiration. 

The  Hickup  on  the  other  hand  confifts  entirely 
pf  a  Angle  infpiration,  fonorous^  extremely  fudden^ 
and  at  the  fame  tinae  of  a  convul/we  nature. 

The  prefent  feems  a  very  fuitable  occafion  to 
fpeak  of  the  phenomenon  of  yawning,  which  con¬ 
fifts  in  a  full,  flow,  and  lengthy  infpiration,  fuc- 
cceded  again  by  a  fimilar  exfpiration,  while,  at 
the  fame  time,  the  jaws  arc  drawn  fo  very  widely 
afunder,  that  the  air  which  is  received  into  the 
expanded  fauces  can  enter  with  eafe  the  Eujla- 
chean  tubes.  One  thing  peculiar  to  this  pheno¬ 
menon  is,  its  being  extremely  contagious,  i.  e.  it 
very  readily  excites  to  imitation  i  the  caufe  of  this 
is,  without  doubt,  to  be  fought  for  in  the  remem¬ 
brance  of  the  agreeable  fenfatious  produced  at  a  , 

former  time,  by  the  languid  operation  of  yawning. 

‘  '  '  SECT. 
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§  159. 


It  is  worthy  of  obfervation,  that  man  in 
a  living  ftate,  together  v/ith  the  other  fubjefts  be¬ 
longing  to  the  clafs  Mammalia,  as  well  as  the  whole 
feathered  race,  are  dillinguilhed  from  the  reft  of 
the  animal  kingdom  by  this  peculiarity,  that  the 
native  heat  of  their  bodies  far  exceeds,  in  degrees 
of  temperature,  the  ufual  heat  of  the  medium  or 
dement  in  which  they  live.  With  refpefl:  to  man 
himfeif,  it  is  however  to  be  remembered,  that  he 
appears  to  be  inferior,  in  the  heat  of  his  fyftem, 
to  thofe  other  kinds  of  animals  we  have  juft  men¬ 
tioned.  Thus,  in  our  climate,  the  heat  of  the 
human  body  generally  ftands  at  about  the  96th 
degree  of  Fahrenheit’s  fcale,  whereas,  in  other 
animals  belonging  to  the  clafs  Mammalia,  the  vital 
temperature  very  confiderably  exceeds  this  point, 
while  it  afeends  ftill  higher  in  individuals  of  tlte 
feathered  tribes. 

§  160. 

Indeed,  the  degree  of  native  heat  poflefled  by  a 
jaealthy  perfon  is  fo  conftant  and  uniform,  that  in 

H  4  general^ 
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general,  (provided  we  make  allowance  for'  the 
ftate  of  health  peculiar  to  each  individual),  its 
•range  will  include  but  a  very  few  degrees  of  the 
thermometer,  whether  the  fubjefl  be  expofed  to 
the  inclemencies  of  the  moft  rigorous  climate,  or 
placed  beneath  the  fervors  of  a  tropical  llcy.  For 
the  opinion  formerly  delivered  by  Boerhaave,  that 
man  has  not  a  power  of  exifting  in  a  medium  of 
fuch  a  nature  as  exceeds  in  temperature  the  native 
heat  of  his  own  body,  has,  fince  the  famous  ob¬ 
servations  of  that  illuftrious  traveller  and  former 
governor  of  Georgia,  H.  Ellis,  been  refuted  by  a 
great  number  of  charafters  learned  in  the  Science 
of  phyfiology,  and  the  reverfe  completely  demonr 
llrated  and  eftablifhed  by  experiments  well  adapted 
to  the  nature  of  the  fubjed.  In  this  particular, 
indeed,  appears  to  confift  one  of  the  great  prero¬ 
gatives  of  man,  that  imprifoned  and  confined  to 
no  one  climate  or  zone  of  the  earth,  he  is  able  to 
pafs  his  life  in  any  feftion  of  the  immenfe  globe 
we  inhabit,  and  is  free  to  fix  his  habitation  either 
beneath  the  rigors  of  Hudfon’s  ftormy  channel, 
where  the  quickfilver  palTes  fpontaneoufly  to  a 
{late  of  complete  eongelation,  amidft  the  tempefts 
of  Nova  Zembla,  or  in  the  bofom  of  thofe  glaring 
folar  fires,  which  Scorch  the  glowing  fiiores  of  the 
mega}, 
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§  l6l. 

We  proceed  now  to  enquire  into  the  origin  and 
fource  of  that  aftonilhing  fire,  which  minutely 
pervades  our  bodies,  and  uniformly  fupplies  them 
with  their  necelTary  degrees  of  warmth.  To  pafs 
in  filence  over  the  vifionary  conjeftures  of  the 
ancients  on  this  fubjeft,  fome  of  the  moderns  have 
attempted  to  derive  animal  heat,  with  all  its  phe¬ 
nomena,  from  the  matter  of  eleftricity  and  the 
nerves,  others  from  the  attrition  generated  by  the 
circulation  of  the  blood,  others  from  the  recipro¬ 
cal  friftion  between  the  folid  elementary  parts  of 
living  animals,  while  others,  again,  have  embraced 
and  defended  different  opinions. 

§  162. 

But  all  thofe  hypothefes  are  embarraffed  with 
infurmountable  difficulties,  whereas,  on  the  other 
hand,  the  utmofl:  fimplicity,  and  an  entire  cor- 
refpond^nce  to  the  phenomena  of  nature,  combine 
in  recommending  and  confirming  that  docfrine,  in 
which  the  lungs  are  confidered  as  the  focus  or  fire- 
place  where  animal  heat  is  generated,  and  the  de- 
phlogifti Gated  part  of  the  air  which  we  breathe, 
as  the  fuel  that  fupports  the  vital  flame.  That 
juftly  celebrated  charafter,  Jo.  Mayow,  flcetched 
out,  formerly,  the  leading  traces  and  firfl  great 
outlines  of  this  doffrine,  which,  in  our  times,  has 

improved,  extended,  and  farther 

elucidated. 
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elucidated,  by  the  labours  of  the  illuflrious  Cra'W- 
ford. 

§  163. 

The  whole  drift  and  tenor  of  Crawford’s  theory  ^ 
obvioully  refults  in  this,  that  refpiration^  no  lefs 
than  combufllon^  belongs  to  fuch  procefles  as  are 
called  phlogillic  ;  in  which  the  phlogifton  refiding 
in,  and  conflituting  a  part  of,  our  bodies,  is  ex¬ 
pelled  by  the  acceffion  of  free  or  fenfible  heat, 
(v.’hich  ought  to  be  carefully  diftinguilhed  from 
heat  exitling  in  a  fixed  or  latent  flate.} 

For  phlogifton  and  the  matter  of  heat  are  ele¬ 
ments  of  fuch  contrary  and  oppofite  natures,  that 
the  greater  quantity  of  the  one  our  bodies  at  any 
time  contain,  the  lefs,  at  the  fame  tirhe,  is  their 
proportion  of  the  other ;  thus,  fixed  air,  for  ex¬ 
ample,  is  not  fuppofed  to  contain  more  than  ^Vth 
part  of  the  quantity  of  the  matter  of  heat,  which 
belongs  to  an  equal  weight  of  atmofpherk  air,  &c. 

But  it  appears,  from  experiments,  that  atmo- 
fpheric  air  has  a  flronger  affinity  to  phlogifton 
than  to  the  matter  of  heat,  fo  th^t  it  unites  itfelf 
with  the  greateft  readinefs  to  the  former,  while,  at 
the  fame  time,  it  fets  at  liberty  the  latter,  which 
had  been  hitherto  held  in  a  fixed  and  latent  ftate. 


§  164. 
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§  164. 

When  we  come  to  apply  the  foregoing  pofi- 
tions  and  principles  to  the  phenomena  of  refpira- 
tion,  it  appears  highly  probable,  that  animal  heat 
is  generated  by  a  procefs  of  a  fimilar  nature. 


For,  as  we  have  already  had  occafion  to  ob- 
ferve,  the  air  which  we  exfpire  differs,  in  a  very 
remarkable  degree,  from  what  we  had  immediately 
before  infpired  ;  being  deprived  of  its  igneous 
portion,  or  of  that  part  fit  for  contributing  to  the 
fupport  of  flame,  it  is  returned  highly  impreg¬ 
nated,  on  the  contrary,  with  phlogifton  and  the 
bafe  of  fixed  air.  (§  146.} 

§  165. 

It  appears,  therefore,  extremely  probable,  that 
the  igneous  portion  of  the  air  we  breathe  enters 
thofe  minute  blood-vefTels,  which  are  every  where 
difperfed  throughout  the  fubflance  of  the  lungs, 
and  feparated  from  the  air-veficles  themfcives  by 
nothing  more  than  fubtle  partitions  of  the  moll 
filmy  texture  ^3^)  >  that  from  the  lungs  it  is 
conveyed  through  the  pulmonary  veins  to  the 
aorta,  from  whence  it  is  again,  by  means  of  the 

aiterial  fyflem,  diftributed  throughout  every  part 
of  the  body. 


During 
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During  the  whole  courfe  of  this  minute  diftri* 
bution,  more  efpecially  while  in  the  extreme  ra¬ 
mifications  of  tne  veiTcls,  it  appears  to  be  ex¬ 
changed  for  phlogiiton,  which  it  every  where 
meets  with  in  confiderable  quantities.  This  phlo- 
giftic  principle,  being  thus  mixed  with  the  bloody 
and  occupying  the  place  juft  evacuated  by  the 
matter  of  heat,  is  conveyed  back,  by  means  of  the 
venous  fyftem  to  the  right  fide  of  the  heart,  and 
from  thence  by  the  pulmonary  artery,  into  the 
lungs,  where,  agreeably  to  thofe  laws  of  affinity 
which  we  juft  now  hinted  at,  it  is  immediately 
received  and  taken  up  by  the  volume  of  air 
recently  infpired.  In  confequence  of  the  acceffion 
of  this  quantity  of  phlogifton,  and  its  union  with 
the  air  contained  in  the  lungs,  a  freflr  portion  of 
the  element  of  fire  or  heat  is  fet  at  liberty,  which 
inftantlv  enters  the  blood  and  is  thus  inceffantly 
diftributed  throughout  the  fyftem  iii  the  manner 
already  deferibed. 

§  l66. 

The  truth  of  this  theory  is  evidenced  by  thofe 
diverfities  between  arterial  and  venous  blood,  to 
which  we  have  every  where  adverted.  It  is 
alfo  farther  evidenced  by  the  difference  between 
the  fpecific  heat  of  arterial,  and  that  of  venous 
blood  ;  thus  the  fpecific  heat  of  the  blood  con¬ 
tained  in  the  arteries  is  to  that  of  the  blood  con- 

tained 
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talned  In  the  vcin^,  as  iir  to  10.  Finally,  as  an 
avlditional  evidence  of  the  fame  thing,  wc  might 
mention,  in  the  laft  place,  that  ofcillatory  aftion 
exerted  by  the  fmalleft  order  of  blood  vcflels, 
which  was  the  fubjeft  of  gur  attention  on  a 
former  gccafion. 


§  167. 

For  it  feems.  altogether  probable,  that  thofc 
extremely  minute  ramifications  of  the  fanguiferous 
fyffem,  are  parts  of  fath  utility  and  importance, 
that  in  proportion  as  their  aftion  is  ffronger  or 
weaker,  a  correfpondent  incrcafe  or  diminution 
takes  place  in  that  exchange  of  the  element  of  fire 
for  the  matter  of  phlogifton,  which  goes  conftantly 
forward  in  the  body,  and  alfo  in  the  heat  of  the 
animal  uniformly  generated  by  fuch  exchange. 


Thofe  memorable  and  flriking  phenomena,  from 
which  it  appears,  that  animal  heat  (if  indeed  the 
matter  be  determined  by  a  thermometer,  and  not 
trufted  to  the  fallacious  ted  of  fciifation),  reiuains 
in  general  at  very  nearly  the  fame  precife  point  of 
temperature,  little  augmented  by  the  fummer’s 
blaze,  little  diminifhed  by  the  winter’s  biafl: ;  and 
further,  that  on  certain  occafions  thej:ieat  of  our 
bodies  is, even  increafed  in  confequence  of  an  im- 
merfion  in  cold  water— Thofe  phenomena,  I  fay, 
feem  to.  dcmonflrate,  and  reduce  it  to  a  certainty, 

that 
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that  according  to  the  variations  that  take  place  \ti 
the  temperature  of  the  medium  in  which  we  live. 


correfponding  diverfitics  immediately  follow  in  the 
adion  of  the  fmalleft  vafcular  ramifications  of  our 


bodies.  From  this  fingularly  accommodating 
power,  refident  in  the  minute  extremities  of  our 
vafcular  fyflem,  it  follows,  that  on  being  expofed 
to  cold  (which  appears  to  aft  by  increafing  their 
lone),  they  are  immediately  enabled  to  exchange 
a  larger  quantity  of  the  principle  of  phlogifton  for 
the  igneous  pabulum,  and  thus  generate  a  higher 
degree  of  heat ;  whereas,  on  the  other  hand, 
they  are  obliged  to  exchange  a  much  /mailer  quan» 
tity^  as  often  as  they  are  rendered  iiiaftive  by  be¬ 
ing  fubjefted  to  the  influence  of  a  relaxing  and 
debilitating  medium. 


SECT.  XIV. 


OF  CUTANEOUS  PERSPIRATION. 


§  i68» 

various,  and  extremely  dlverfified. 


are  the  funftions  of  the  cutis^  with  which  the  hu- 
man  body  is  invefted,  that  an  enumeration  and 
complete  account  of  the  whole  of  them  can 
fcarcely  be  comprehended  with  propriety  under 


one 
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one  and  the  fame  head ;  they  would  appear  to 
be  more  fitly  arranged  for  confideration,  each  one 
under  that  clafs  of  adions  to  which,  from  its 
nature  it  belongs. 

For,  In  the  firfl:  place,  the  cutis  is  the  organ  of 
touch,  of  which  we  will  fpeak  when  treating  of 
the  animal  fundions*, 

It  is  again  the  medium  or  infirument  of  inhala¬ 
tion^  by  which  office  it  makes  a  part  of  the 
abforbing  fyflem  of  lymphatics ;  this  fhall  be  a 
fubjeft  of  further  confideration,  when  we  come 
to  take  a  view  of  the  natural  fund  ions. 

Finally,  It  is  the  laboratory  or  organ  of  psrfpU 
ration  aifo.  This  funflion  agrees  in  a  great 
variety  of  refpefts  with  the  procefs  of  refpiration, 
and  appears  therefore  to  be  introduced  with 

fufEcient  propriety  as  the  fubjeft  of  the  nrefent 
feftion. 

§  169. 

The  cutis  is  faid  to  confifl  of  a  threefold  mem¬ 
brane,  or  of  a  membrane  compofed  of  three 
laminas.  Thefe  laminae  or  layers  are  the  coriiim 
or  true  /kin,  lying  on  the  interior  fide,  the  cuticula 
or  cuticle  making  the  exterior  covering,  and  the 
reticulum  (i.  e.  the  rete  mucofmn),  which  is  fpread  . 

between 
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between  the  two  laminae  juft  mentioned.  Of  each 
of  thefe  we  will  treat  feverally  and  in  order. 

§  170. 

The  cuticle,  or  epidermis,  forms,  as  juft  ob- 
ferved,  the  external  covering  to  the  whole  body  ; 
It  is  thus,  from  its  fituation,  expofed  to  a  free  ac- 
ceflion  of  the  air,  the  immediate  contafl:  of  which 
element,  fcarcely  any  other  part  of  the  body  can 
bear  with  impunity,  even  in  a  found  ftate,  except 
the  enamel  of  the  teeth,  the  tubes  of  refpiration, 
and  the  alimentary  canal. 

-  ^71- 

The  texture  of  the  epidermis  is  Ample  to  the 
utmoft  degree,  being  entirely  deftitute  of  veffels, 
of  nerves  and  of  pores.  This  texture,  though  on 
the  whole  fcarcely  organic,  is  neverthelefs  highly 
Angular  and  ftriking  ;  notwithftanding  its  femipel- 
lucid  and  tender  appearance,  its  tenacity  is  yet  fo 
very  eonfiderable  as  to  refift  effeaually,  for  a 
great  length  of  time,  not  only  maceration,  but 
various  other  modes  of  generating  putrefaaion. 

§  172. 

The  origin  of  this  filmy  expanfion  is  as  yet  in¬ 
volved  in  doubts  and  difficulties.  It  is  in^  the 
mean  time,  however,  probable  that  it  fprings, 

alon?  with  the  fmall  bulbs  furrounding  the  roots 

or 

4 


OF  PERSPIRATION. 


229 

of  the  hairs,  from  the  corium  or  true  llcin  expanded 
beneath  it :  that  this  is  the  cafe,  we  are  led  to  in¬ 
fer,  from  the  myriads  of  minute  and  extremely 
tender  fibrils,  by  which  it  and  the  Ikin  are  con- 
nedled  together. 

When  by  any  means  defiroyed,  it  is  re-pro¬ 
duced  again  with  greater  facility,  than  any  of  the 
other  folid  parts  of  the  human  body. 

§  173- 

That  this  membranous  lamina  is  of  the  utmoll 
importance  in  the  economy  of  organized  bodies, 
is  inconteftibly  evinced  by  its  univerfal  prevalence 
throughout  both  the  animal  and  vegetable  king¬ 
doms.  It  may  be  obferved  already  formed  even 
in  the  tender  embryo  itfelf,  at  fo  early  a  period  as 
the  third  month  after  the  time  of  conception^ 

§  174- 

Underneath  the  cuticle  is  expanded  a  thin  mu¬ 
cous  membrane, which,  from  an  opinion  entertained 
refpefting  it,  by  its  celebrated  difcoverer,  is  called 
reticulum  Malpighianum* 

This  reticulum  or  fubtle  net-like  expanfion,. ex¬ 
hibits  the  habit  and  appearance  of  mucus,  ex¬ 
tremely  eafy  of  folution  :  it  can  fcarcely  in  any 
part,  except  in  the  fcrotum  of  -dithiopiaus,  be  fepa- 
voL.  j.  I  rated 
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rated  entire  from  botli  the  cuticle  and  true 
and  t^hus  be  procured  in  the  form  of  a  genuine  and 
complete  membrane. 

§  175- 

The  part  now  under  confideration,  conflitutes 
the  primary  and  principal  feat  of  colour  in  the 
human  race.  In  all  men  the  true  fkin  is  fair  and 
fliining  ;  the  cuticle  alfo  is  femipellucid  and  wnitilh 
in  all  nations,  except  the  inhabitants  of  iEthiopia, 
in  whom  it  is  more  dtillcilh  and  obfeure.  But  in 
the  human  fubjeft  after  birth,  the  colour  of  the 
reticulum  mucofum  is  varied,  in  correlpondence  to 
the  diverfities  of  age,  mode  of  life,  climdce,  and 
alfo  in  proportion  as  the  ccnllitution’  is  more  or  - 
lefs  found. 

Thus,  for  example,  of  the  five  varieties,  into 
which  the  human  race  appears  to  me,  to  be  with 
much  propriety  divided,  the  firjl  has  the  reticu¬ 
lum  more  or  lefs  w'hitilli.  This  defeription  in¬ 
cludes,  hefides  Europeans,  thofe  who  inhabit  the 
weft  of  Afia,  and  the  north  of  Africa,  together 
with  the  natives  of  Greenland  and  Efquimaux. 

<idhy  In  the  fecond  variety,  which  includes  the 
inhabitants  of  all  the  other  parts  of  Afia,  the  reti¬ 
culum  fomewhat  tawny,  inclining  to  an  ohve 

^aft« 
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'^dfy.  In  the  third,  which  embraces  the  Inhabi¬ 
tants  of  ..$!thiopia,  it  is  blackifli. 

Athly,  In  the  fourth,  which  confifts  of  the  ab¬ 
origines  of  America,  it  is  to  a  certain  degree  cop¬ 
per-coloured. 

Sthly,  Finally,  in  the  fifth,  which  comprehends 
the  inhabitants  of  all  the  South  Sea  iflands,  it  is 
more  or  lefs  tawny  or  brown. 


But  all,  and  each  one  of  thole  varieties  of  co¬ 
lour,  as  well  as  all  other  varieties,  by  which  man 
differs  from  man,  and  nation  from  nation,  appear 
to  be  fo  intimately  blended  together,  and  are  dif- 
pofed  to  run  into  each  oiher  with  fo  much  facility, 
that  it  feems  fcarcely  poffible  to  eftablifli  any  divi- 

fions  or  clalfes  of  them,  but  fuch  as  are  plainly 
arbitrary. 


§  176- 

The  Corlum  or  true  Jkin  itfelf,  to  which  the 
Teticulum  and  epidermis  ferve  as  a  covering,  is  a 
membrane  of  a  peculiar  nature ;  it  is  porous,  te¬ 
nacious,  capable  of  vail  dilatation,  varied  in  its  de¬ 
grees  of  thicknefs,  conlifling  chiefly  of  conde^ed 
cdlular  membrane,  and  extremely  clofe  and  com- 
paft  on  its  external  fupcrficies  y  it  is  more  lax  on. 
the  internal  furface,  which,  (^if  you  e^xcept  a  few 

1  ^  regions 
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regions  or  pans  of  the  body)  (§  36.)  contains,  for 
the  moft  part,  a  certain  quantity  of  common  fat. 

§  177- 

Befides  nerves  and  eibforbents,  of  which  we  will 
fpeak  particularly  on  a  future  occafion,  the  corium 
or  true  Ikin  is  alfo  plentifully  fupplied  with  innu¬ 
merable  /mail  blood-vejjels,  which  run  on  its  exte¬ 
rior  furface,  and,  as  we  learn  from  a  fuccefsful 
injeftion,  inveft  the  fame  with  reticular  expanfions 
of  the  mod  clofe  and  fubtile  texture. 

§  178. 

Over  the  fame  exterior  furface  is  alfo  inter- 
fperfed  an  immenfe  affemblage  of  fmall  febaceous 
follicles,  which  thoroughly  anoint  the  whole  cutis 
with  a  very  fubtle  and  limpid  oil,  of  fuch  a  nature 
as  not  to  be  eafily  evaporated  and  dried  up.  This 
fine  fluid  fliould  neither  be  confounded  with  the 
coTUTuou  fwecct,  nor  yet  with  that  fetid  fiibftancc 
which  infefts  only  fomc  particular  parts  of  the 

body. 

§  179- 

Finally,  almofl;  the  whole  of  the  true  Ikin  is 
planted  with  hairs  of  various  kinds.  The  moft 
numerous  and  abundant  of  thefe  are  very  lliort 
and  tender,  inclining  more  or  lefs  to  the  nature  of 

down  y  of  hairs  which  fall  under  this  defcription, 

fcarcely 
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fcarccly  any  part  of  the  body  is  deftltiite,  except 
the  eye-lids,  the  male  penis,  the  palms  of  the 
hands,  and  the  foies  of  the  feet.  But,  on  certain 
parts  of  the  body,  the  hairs,  being  dcflined  for 
particular  ufes,  grow  to  much  greater  lengths ; 
examples  of  this  we  have  in  the  hair  of  the  head, 
in  the  eye-brows,  in  the  eye-lallies,  the  hairs  in 
the  noftrils,  the  whilkers,  the  beard,  together  with 
fuch  hairs  as  grow  in  the  arm-pits,  and  about  the 
anus  and  parts  of  generation. 

§  180. 

In  general,  man  is  indeed  lefs  hairy  than  mofl: 
other  animals  belonging  to  the  clafs  mammalia. 
A  difference  exifts,  however,  in  this  refpeft,  be¬ 
tween  the  inhabitants  of  different  countries.  For, 
to  pafs  in  filence  over  thofe  nations  who  are  in 
the  daily  praftice  of  plucking  out,  as  well  the 
beard,  as  the  hairs  which  appear  on  other  parts 
of  the  body,  there  are  not  wanting  certain  tribes, 
who  are  naturally  deflitute  of  hair ;  of  this  deferip- 
tion  appear  to  be  the  Tungufe  and  the  Buratm. 
On  the  other  hand,  we  are  informed  by  travellers 
of  the  highefl  reputation  in  point  of  veracity,  that 
the  inhabitants  of  Nadigfda,  one  of  the  northern 
Kurilikian  iflands,  are  remarkable  for  the  unufual 

quantities  of  hair  with  which  their  bodies  are  pro- 

4:e^ed. 


OF  PERSPIRATION. 


Neuher  are  the  varieties  fewer,  which  are  ex¬ 
hibited  by  the  hair,  in  regard  to  lengtli,  flexility, 
curlinefs,  and,  more  efpecially,  in  point  of  colour : 
this  laff  property  depends,  in  general,  on  the  power 
of  cl  imate,  on  age,  and  other  caufes,  which  exert 
their  influence  in  perfeft  conformity  to  the  efta- 
bliflied  laws  of  nature ;  but  it  fometimes  alfo  de¬ 
pends  on  a  morbid  and  mifplaced  temperament,  as 
appears  to  be  the  cafe  in  the  white  natives  of 
JErhiopia.  The  colour  of  the  hair  correfponds^ 
for  the  mofl;  part,  to  that  of  the  eyes. 


There  is  alfo  a  further  peculiarity  in  the  direc^- 
iion  of  the  hairs,  on  certain  parts  of  the  body ; 
thus,  for  example,  on  the  vertex  or  crown  of  the 
head,  they  purfue  a  fpiral  dire£lion  ;  on  the  pubes, 
they  diverge  and  point  upwards  ;  on  the  pofterior 
fide  of  the  arm,  they  look,  (as  on  the  ape,  and 
contrary  to  their  direftion  on  the  fatyr),  towards 
the  elbow,  (that  is,  they  point  from  the  flioulder 
downwards,  and  from  the  wrift  upwards)  :  of  the 
direftions  purfued  by  the  eye-brows  and  eye-laflaes, 
it  feems  unneceflTary  to  fay  any  thing  on  the  pre^ 
few  occafioiio 
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§  1^3- 

The  hairs  originate  from  the  interior  furfaee  of 
the  true  fkin,  which  contains  a  quantity  of  fat : 
they  are  fixed  with  confiderable  firmnefs  in  each 
of  the  fmall  bulbs,  which  are  compofed  of  two  in- 
wolucra ;  the  external  involucrum  is  vafcular,  and 
oval  the  internal  is  cylindrical,  appears  continu¬ 
ous  with  the  epidermis,  and  ferves  as  an  immedi¬ 
ate  covering  to  thofe  elaftic  filaments  of  which 
each  individual  hair  is  itfelf  compofed,  and  which 
are  from  five  to  ten  in  number. 

§  1S4. 

The  hairs  are  always  completely  befmeared  with 
an  oily  halitus,  and  are  almofi;  incorruptible.  They 
appear  to  poifefs  more  of  the  nature  of  original 
deftrics  (or  of  eleCira  per  fe^  as  they  are  called), 
than  any  of  the  other  parts  of  the  body.  Their 
nutrition  is  extremely  fimple  and  eafy,  as  is  alfo 
their  re-produftion  after  having  fallen  off,  unlefs 
the  cutis  itfelf  be  labouring  under  fome  morbid 
alFe6Iion. 

§  185. 

Befidcs  other  important  purpofes  which  thefe 
common  integuments  of  the  body  ferve,  they  are, 
in  a  particular  manner,  to  be  reckoned  among  the 
l^umber  of  the  excretory  orgaxis  of  the  fyftem  ;  by 

I  4  their 
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their  affiftance,  in  this  point  of  view,  certain  foreign 
matters,  which  would  from  retention  prove  highly 
noxious,  are  hourly  eliminated  and  totally  removed 
from  the  general  volume  of  our  fluids. 

The  truth  of  the  above  pofition  is  fully  demon- 
ftrated  and  eftablifhed,  by  the  well-known  circum- 
ftance  qf  miafmata  being  completely  removed  from 
the  fyftem,  under  the  appearance  of  exanthemata 
or  eruptions ;  it  is  alfo  proved  by  the  odours  of 
garlic,  mulk,  and  other  fubftances  taken  into  the 
body,  palflng  by  the  Ikin  ;  it  is  ftill  further  demonr 
ftrated  and  confirmed  by  the  procefs  of  fweating, 
and  by  other  phenomena  of  a  Cmilar  nature. 

§  1 86. 

But  above  all,  thofe  excretory  palTages  convey 
off  a  certain  fluid,  which  is  called  the  perfpirahle 
matter  of  Sancloriusy  in  honour  of  that  moft  acute 
and  ingenious  philofopher,  who  inftituted  the  lirfl: 
feries  of  rational  inquiries  for  the  exprefs  purpofc 
of  afcertaining  its  utility  and  importance. 

It  is  neceffary,  however,  to  obferve,  that  under 
this  appellation,  phyfiologifts  commonly  defignate 
cxcrementitious  matters,  which,  if  not  oppofite^  arc 
at  leaft  exceedingly  different^  in  their  natures,  and 
which  ought,  therefore,  to  be  diftinguifhed  from 
l?ach  other  with  the  utmoft  accuracy  and  care ;  as 

th^ 
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the  excretion  of  fiueat,  for  inftance,  from  the 
genuine  matter  of  perfpiration. 

The  former  (/.  e.  the  fweaty  excretion)  is  a 
liquid  of  an  aqueous  nature,  faltifh  to  the  tafte, 
and  v/hich  fcarcely  ever  iflues  fpontaneoufly  from 
the  healthy  body  when  in  a  ftaie  of  tranquility 
and  reft. 

But  the  latter,  (viz.  the  genuine  matter  of  per- 
Ipiration),  of  wliich  alone  we  intend  to  treat  on 
the  prefent  occafion,  is  an  aeriform  fluid,  perman¬ 
ently  elaftic,  and  bearing  a  very  ftriking  refem- 
blance  to  that  which  we  exfpire  by  the  lungs. 

§  187. 

Like  that  elaftic  fluid,  it  is  highly  charged  with 
the  principle  of  phlogifton,  like  that,  it  precipitates 
quick-lime  from  the  water  in  which  it  was  fuf- 
pended,  and,  like  that,  it  is  alio  unfit  both  for 
contributing  to  the  nouriflament  of  flame,  and  alfo 
for  fupporting  the  procefs  of  refpiration,  &c. 

§  188. 

The  quantity  of  this  fluid  that  exhales  from  the 
Viho\t  fuperjicies  of  the  body  (which,  in  an  adult 
human  fubjecl  of  the  middle  fize,  amounts  by 
meafuremcnt  to  about  fifteen  fquare  feet)  can 
fcarcelj  be  reduced  tp  accurate  calculation. 

For, 
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For,  that  the  fcales,  which  from  the  time  of 
Sanftorius  have  been  made  ufe  of  for  afeertain- 
ing  the  exaft  weight  of  the  body,  are  not  well  cal¬ 
culated  for  determining  the  precife  quantity  of  this 
claftic  fluid,  may  be  eafily  underflood  from  what 
\ve  have  juft  now  fald  refpefting  the  different  fub- 
ftances  which  are  eliminated  from  the  fyftem  by 
the  ikin,  befides  the  true  matter  of  perfpiration. 


It  was  long  fmee  difeovered,  that  the  nature 
and  quantity  of  perfpiraiion  vary  extremely,  not 
only  in  different  perfons,  but  even  in  the  fame 
perfens,  at  different  times.  It  feems  at  prefent, 
however,  to  be  a  point  too  w^ell  afeertained  to 
admit  of  a  doubt,  that  there  does  really  exift, 
with  refpefl  to  the  matter  perfpired,  a  national 
variety  and  peculiarity  ;  the  truth  of  this  we  con¬ 
fidently  reft  on  what  has  been  faid,  by  authors  of 
the  higheft  veracity,  with  regard  to  the  fingular 
and  fpecific  odours  which  are  tranfpired  through 
the  ikins  of  ttie  Caribeans,  of  the  Greenlanders, 
of  the  iEthiopians,  and  alfo  of  the  individuals  be^ 
longing  to  other  barbarous  tribes. 


§  189. 

On  confidering  whnt  has  been  faid  with  refpefl 
to  the  vafcularity  obferv^ble  in  the  texture  of  the 
Itin  (§  177),  and  a!fo  with  refpeft  to  the  analogy 

that  exiils  between  the  matter  of  perfpiration  and 

the 
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the  air  we  expire  (§  187);  and  further,  on  confider- 
ing  what  has  been  advanced  refpefting  the  power 
and  influence  of  the  fmallefl:  vafcular  ramifications, 
in  the  generation  of  animal  heat — to  him,  I  fay, 
who  carefully  weighs  and  attentively  confiders  all 
thefe  circumflances,  it  will  appear  extremely  pro¬ 
bable,  that  there  exifls  a  flriking  fimilitude  indeed 
between  the  aftion  of  the  lungs  in  refpiration,  and 
that  of  the  fldn  in  the  procefs  of  perfpiration.  It 
will  appear  that  there  exifls  between  the  cutis 
and  lungs  a  reciprocal  confent ;  fo  that  the  one 
may  be  fuppofed  capable  of  allifling  and  fome- 
what  relieving  the  other,  and  even  of  fupplying 
its  place,  at  leafl  to  a  certain  degree,  in  cafe  of 
any  accident  or  derangement. 


§  190- 

In  fupport  of  this  opinion  we  can  adduce  the 
concurrent  tefliiiionics  of  a  variety  of  phenomena, 
obfervable  not  only  in  a  founds  but  alfo  in  a 
difeafed^  flate  of  the  fyftem. 


Some  of  thefe  phenomena  are,  for  example, 
thofe  leading  points,  in  which  the  human  fcetus, 
as  well  as  that  of  the  other  animals  belonging  to 
the  clafs  mammalia,  differ  from  the  incubated 
chick,  or  the  young  of  the  feathered  tribes,  wdtile 
jet  enclofed  in  the  tarktes  of  the  cp-p-. 
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A  further  evidence  in  favour  of  the  fame 
opinion,  is  that  fingular  coldnefs  of  certain  parts 
of  the  body,  even  in  warm  blooded  animals,  (as 
in  the  nofes  of  dogs,  &c.)  which  appears  to  be 
referred  W’ith  fufficient  propriety,  to  a  lefs  plilo* 
giftic  aftion  of  the  fmall  velTels,  with  which  thofe 
parts  abound- 

On  the  contrary,  from  an  encreafed  aftion  of 
the  minute  veffels  in  certain  parts  of  the  body,  we 
explain,  with  the  utmoft  fairnefs  and  facility,  a 
variety  of  morbid  fymptoms,  fuch,  for  inflance,  as 
that  fingular  heat  and  flufliing  in  the  palms  of  the 
hands,  which  occur  fo  frequently,  and  are  fo 
ftrikingly  obfervable  in  patients  labouring  under 
a  heftic  fever. 

With  re^^ard  to  that  vicarious  aclion  of  which 
we  formerly  fpoke,  and  by  which  we  faid  it  ap¬ 
peared  probable,  that  the  funflions  of  the  lungs 
and  cutis  lend  mutual  aid  and  affiftance  to  each 
other;  that  fucli  an  aftion  does  unequivocally 
exift,  we  derive 'fome  force  of  teftimony  from  thofe 
phenomena  in  pathology,  where  human  fubjefts, 
after  birth,  and  even  after  advancing  to  an  adult 
age,  having  their  lungs  almoll  totally  deftroyed  by 
a  confumption,  or  highly  vitiated  by  fome  other 
contamination,  have  neverthelefs  furvived  fuch 

melancholy  misfortune?,  for  a  long  time,  and  in 
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forae  cafes  have  even  paffed  feveral  years,  during 
the  whole  of  which  period  they  appeared  to  be 
almoft  entirely  deprived  of  the  ufc  and  advantages 
©f  refplration. 

§  191- 

Finally,  It  does  not  appear  improbable,  but 
that  the  interior  furface  of  the  alimentary  canal^ 
may  alfo,  befides  its  other  primary  funftions,  be 
perpetually  engaged  in  the  performance  of  a  phlo- 
giftic  procefs,  not  unlike  that  conduced  by  the 
Jkin  and  pulmonary  fyftem* 

This  canal  or  tube  appears,  indeed,  to  be  the 
only  interior  part  of  the  body,  except  the  lungs 
themfelves,  to  which  the  atmofpheric  air  has  free 
accefs  ;  but  that  the  air  has  really  free  accefs  to 
\h^prim(e  vice,  or  firjl  pajages,  as  they  are  called, 
and  that  weTwallow  that  elaftic  fluid  in  con- 
fiderable  quantities,  are  matters,  much  too  plain, 
to  fland  in  need  of  any  proof. 

Further,  That  the  air  which  we  fwallow 
undergoes  a  change  very  fimilar  to  the  change 
fuffered  by  that  taken  by  infpiration  into  the 
lungs,  is  fatisfaftorily  deinonflrated  by  the  nature 
of  the  air  contained  in  the  whole  alimentary  canal. 

Finally, 
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Finally,  To  all  thofe  concurring  circumPtances 
we  may  further  add,  that  truly  aftoniftiing  con¬ 
geries  of  fmall  blood  velTels,  fpread  in  profufion 
over  the  interior  furface  of  the  inteftines,  which 
is  commonly  believed  to  be  equal  in  extent  to  the 
external  fuperficies  of  the  whole  body. 


SECT.  XV. 

OF  THE  SENSORIUM  AND  NERVES. 


come  now  to  treat  of  another 


elafs  of  the  funflions  of  the  human  body,  which 
embraces  v/hat  we  denominated  the  animal  func- 
iions  (§  63);  by  means  of  thefe,  an  uninterrupted 
commerce  and  intercourfe  are  kept  up  between 
the  body  and  the  various  faculties  of  the  mind. 
They  belong  therefore  exclufively,  (as  indeed  the 
name  iifelf  plainly  imports,)  to  organifed  and  ani¬ 
mated  bodies;  but  as  they  pervade  the  whole 
animal  kingdom  more  univerfally  than  the  vital 
funaions,  they  appear  to  have  an  exceedingly  juft 
and  well  founded  claim  to  the  epithet,  animal. 
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§  ^93- 

The  organs  which  are  principaHy  fubfcrvient  to 
the  excrciie  of  thefe  fuii'Riv)!!?  are,  the  cerebrum^ 
the  cerebJlum^  aaJ  their  appenda;,e  the  medulla 
fpinalisn  tog’ether  with  the  nerves  that  orii^inate 
from  thefe  three  fources.  The  whole  of  thrfc 
organs  may,  with  fufitcient  propriety,  be  ar¬ 
ranged  under  two  leading  dalles,  name'y,  the  5en- 
foriuni  and  Nerves.  'I'lie  former  of  thefe  em¬ 
braces  (if  we  except  the  nerves  themfelves,  and 
thoic  paits  vvhicn  conibtute  their  more  immediate 
origins)  all  the  remainder  of  that  whole  fyftem, 
wi.ich  forms,  more  particularly,  the  vinculum  or 
medium  of  connexion,  that  exifts  between  the 
offiK,es  or  fundions  of  the  nerves  and  our  nobler 
part,  the  faculties  of  the  mind. 

§  ^  94- 

On  this  divmon  is  founded  that  beautiful  obfer- 
vation  of  the  illuftrious  Sommering,  in  which  he 
alledges,  that  the  relative  magnitude  which  the 
two  preceding  daffes  of  organs  bear  to  one 
another,  correfponds  fo  accurately  with  the  fa¬ 
culties  of  the  mind,  that  the  fmaller  and  lefs  bulky 
the  nerves  of  animals  are,  when  compared  to  the 
fize  of  the  other  organs  or  parts  which  we  have 
comprehended  under'  the  denomination  pf  Sen- 
forium,  the  more  vigorous  and  adive  are  the  fa¬ 
culties  or  thesr  minds.  In  this  refpefl  he  obferves, 

that 


144  OF  THE  SENSORIUM 

that  man  may  be  faid  to  pcffefs  the  largeft  cere¬ 
brum  or  brain,  if  its  bulk  be  compared  to  the 
fmall  fize  of  the  nerves  that  originate  and  proceed 
from  it,  but  not  if  its  weight  be  compared  with 
the  relative  weight  of  the  whole  body. 

§  195* 

Befides  the  bony  cranium  or  Ikull,  in  which  the 
cerebrum  itfelf  is  enclofed,  it  is  ftill  farther  invefted 
with  three  involucra  or  coverings ;  thefe  are  the 
dura  and  pia  matres,  between  which  is  expanded 
the  third,  viz.  the  tunica  arachnoidea. 

§  196. 

The  dura  mater,  which  lines,  as  a  periofteum, 
the  cavity  of  the  encephalon,  is  lengthened  out 
into  a  variety  of  partitions  or  procefles.  By  its 
falciform  procefs,  which  is  the  moft  prominent  and 
remarkable,  it  feparates  from  each  other,  the  two 
hemifpheres  of  the  brain ;  while,  by  means  of  that 
procefs  called  the  tentorium,  it  forms  a  partition 
between  the  cerebellum  and  the  parts  fituated  above 
it  and  thus,  by  giving  fupport  to  the  pofterior 
lobes  of  the  brain,  prevents  them  from  making  an 
undue  preffure  on  the  fubjacent  cerebellum. 

Further,  the  dura  mater,  by  various  duplicatures 
or  doublings  of  its  own  membrane,  forms  what 
are  called  the  -venous  fmufes,  while  it  gives  them  at 
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the  fame  time  firmnefs  and  fupport,  and  prevents 
them  from  being  unduly  compreffed.  Through 
thefe  finufes  the  blood  of  the  encephalon,  or  parts 
contained  within  the  cranium,  glides  back  towards 
the  heart:  this  blood  is  faid,  by  phyfiologifts,  to 
polTcfs  properties  peculiar  to  itfelf,  and  appears, 
/rom  aftual  calculation,  to  be  fo  confiderable  in 
quantity  as  to  amount,  at  leaft,  to  one  tenth  part 

of  the  whole  mafs  of  blood  contained  in  the  human 
body. 

§  197- 

jNext  to  the  dura  mater  lies  the  tunica  arachnoi- 
dea,  fo  called  from  its  extreme  tendernefs  and  filmy 
texture.  It  is  deftitute  of  blood-velTels,  (§  5.;, 
and  does  not,  any  more  than  the  dura  mater,  enter 
the  various  fulci  or  furrows,'  and  receive  the  dif¬ 
ferent  eminences  or  ridges,  which  mark  the  fur- 
face  of  the  cerebrum,  but  only  expands,  with  uni¬ 
formity,  over  the  whole  volume  of  that  important 
vifeus. 


§  198. 

^  Very  different  from  this  is  the  fiate  and  fitua- 
tion  of  the  internal  involucruni  or  covering  of  the 
brain,  on  which  the  ancients  beflowed  the  name 
of  pia  mater.  1  his  membrane  every  where  ac¬ 
companies  the  cortical  part  of  the  cerebrum  fo 
clofely,  that  the  innumerable  final  1  blood-velfels, 
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with  w'hich  It  is  profufely  fupplled,  enter,  and 
even  perforate  the  cortex  itfelf,  with  their  infini¬ 
tude  of  minute  ramifications;  hence,  when  \\it  pia 
mater  is  feparated  by  force  from  the  cerebrum,  its 
external  furface  prefents  a  fmooth  and'  exquifitely 
beautiful  polifii,  while  its  internal  furface,  on  the 
contrary,  is  confiderably  villous,  and  refembles,  not 
a  little,  thofe  delicate  radicles  by  which  the  moffes 
adhere  to  their  native  foil,  or  places  of  growth. 

§  ‘99- 

Both  the  cerebrum  and  cerebellum  are  compof- 
ed  of  a  variety  of  parts,  different  from  each  other 
both  in  texture  and  figure,  the  ufes  of  which  have 
been  hitherto  generally  unknown  :  thefe  parts  are 
particularly  diftinguiflied  by  the  four  ventricles,  as 
they  are  called,  the  communication  between  which 
has  been  of  late  traced  and  developed,  with  the 
utmoft  accuracy,  by  the  illuflrious  Monro  ;  of 
thefe  ventricles,  the  two  anterior  and  the  fourth 
contain  what  are  denominated  the  plexus  choroidei, 
the  ufes  and  funaions  of  which  are  alfo  involved, 
as  yet,  in  intricacy  and  doubt. 

§  200. 

In  all  parts,  of  both  the  cerebrum  and  cerebel¬ 
lum,  there  exifi  two  kinds  of  fubftance,  one  of  a 
cineritious  or  afli-colour,  which  is  called  the  corti¬ 
cal  part,  although  it  does  not  always  form  the 

exterior 
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exterior  ftratum,  the  other  white  and  fhining,  and 
therefore  called  the  medullary  portion.  Agree¬ 
ably  to  the  obfervations  of  the  illuftrious  Sont- 
mering,  there  is  interpofed  between  the  two  fore¬ 
going  fubflances,  dill  a  third,  of  a  colour  border¬ 
ing  on  white  ;  this  body  is  mod  confpicuoudy  ob- 
fervable  in  the  arbor  vltce  of  the  cerebellum,  and 
in  the  poderior  lobes  of  the  cerebrum. 

§  201. 

The  proportion,  which  the  cineritious  fubdance 
bears  to  the  medullary,  decreafes  as  life  advances  j 
thus,  in  infants  it  is  greater,  in  adults  lefs.  Almod 
the  whole  of  this  cineritious  fubdance,  is  coni- 
pofed  of  an  immenfe  aflcmblage  and  contexture  of 
the  fmalled  fixed  blood-velTcls,  together  with  vedels 
of  an  order  dill  inferior,  even  fo  minute  as  to  be 
incapable  of  admitting  any  thing  except  a  white 
or  colourlefs  duid  of  the  mod  excjuifite  tenuity, 
(§  79-):  a  fmall  number  of  thefe  vedels  pades 
into  the  medullary  portion,  which  appears  to  con¬ 
tain  in  its  own  compofition,  (befides  thefe  minute 
vedels  and  a  quantity  of  very  tender  cellular  mem¬ 
brane),  a  foft  pultaceous  parenchyma,  m  which 
phyfiologids,  even  when  armed  and  aided  by  the 
mod  powerful  glades,  have  not  yet  been  able  to 
difeover  any  uniform  and  definite  texture. 
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§  202. 

In  the  cerebrum  is  obfervable  a  perpetual  but 
very  gentle  motion,  bearing  fuch  a  relation  and 
exaft  corrcfpondence  to  the  procefs  of  refpiration, 
that  while  the  lungs  are  collapfed,  and  their 
volume  diminilhed  in  the  aft  of  exfpiration,  the 
cerebrum  k  llightly  elevated,  but  immediately 
fubfides  again,  when  the  thorax  is  dilated  by 
means  of  a  fubfcquent  aft  of  infpiration. 

§  203. 

What  has  been  ealled  by  phyfiologifts  the  me¬ 
dulla  oblongata,  terminates  in  the  medulla  fpinalis, 
which  is  contained  in  that  flexible  tube,  formed 
by  the  vertebrae  of  the  fpine  or  back,  and  is  ftill 
clothed  in  the  fame  membranes  which  we  have 
already  feen  invefting  the  cerebrum  or  brain  itfelf : 
further,  as  the  brain,  fo  likewife  the  fpinal  marrow, 
is  found  to  confift  of  two  kinds  of  fubftance,  with 
this  flriking  circumftantial  difference,  however, 
that,  in  the  latter,  the  cineritious  or  afh-coloured 
fubftance  forms  the  internal,  whilft  the  fhining  or 
medullary  corapofes  the  external,  part. 

§  204. 

From  each  of  the  foregoing  fources,  namely, 
the  cerebrum  and  cerebellum,  together  with  the 
medulla  fpinalis,  the  77erves  primarily  derive  their 

origins.  Thefe  are  fmall  ropes  or  cords,  of  a 
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colour  more  or  lefs  whitifti,  differing  likewife  in 
their  degree  of  firmnefs),  which  are  minutely' 
diftributed  throughout  almoft  all  the  other  foft 
parts  of  the  human  body.  This  opinion  of  the 
minute,  and  imiverfal^  diftribution  of  the  nerves- 
through  every  part  of  the  human  fyftem,  though 
admiffible  as  a  general  rule,  is,  however,  fiibjeft 
to  certain  well  founded  exceptions. 

§  204. 

« 

For  it  appears  from  an  infinitude  of  experiments 
made  by  the  illuftrious  Haller,  and  other  able 
obfervers,  that  there  are  fevcral  of  the  partes 
ftmilares  (or  fimilar  parts  §  46)  of  our  bodies,  in 
which,  the  knife,  and  powerfully  armed  eye  of 
the  anacomift,  have  not  been  able  to  deteft  the 
fmalleft  veftige  of  nerves,  and  where  neither  fur- 
gical  obfervations  nor  live  diffeftions,  often  re¬ 
peated  by  the  moft  dextrous  Hand,  have  fucceeded 
in  difeovering  even  the  fainteft  phenomena  of 
fenfibility. 

In  an  enumeration  of  fuch  parts,  as  appear  to 
be  deftitute  of  fenfation  and  nerves,  we  muft  em¬ 
brace,  befides  the  naked  cellular  membrane,  the 
epidermis,  the  reticulum  mucofum^  the  hairs,  and 
the  nails. 
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We  include  further,  the  cartilages,  and  bones 
with  their  perioftia  and  marrow. 


y 


To  thefe  muft  be  added,  the  tendons,  the  aponeu- 
rofes,  and  ligaments;  as  alfo  mod  of  the  broader 
and  more  extenfive  membranes,  fuch,  for  example, 
as  the  dura  mater  and  tunica  arachnoidea;  the 
pleura,  with  the  mediaftinse  and  pericardium;  the 
peritoneum;  the  cornea,  &c. 


Under  the  fame  head  we  arrange  mod  parts  of 
the  abforbent  fydem,  but  more  efpecially  the 
thoracic  duft. 


Finally,  This  catalogue  of  fuch  parts  as  neither 
poifefs  nerves,  nor  are  endued  with  fenfddlity, 
diall  be  clofed,  by  the  addition  of  the  fecundines^ 
and  imbiUcal  cord* 


.  §  206. 

The  primary  or  nafeent  origins  of  the  nerves, 
emerging  from  the  fenforium  itfelf,  have,  as  yet, 
eluded  the  mod  zealous  refearches  of  the  fubtle 
knife  and  prying  eye  of  the  anatomid  :  it  there¬ 
fore  dill  remains  a  matter  of  controverfy  and 
doubt,  whether  the  nerves  on  each  fide  of  the 
body  derive  their  origins  from  the  cor  ref  ponding^ 
or  from  the  oppoftte  fide  of  the  fenforium  ?  Cer¬ 
tain  pathological  phenomena  appear  indeed  to  fa¬ 
vour 
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vour  the  latter  of  thefe  opinions.  It  has  been  alfo 
lately  eftabliflied  by  the  illuftrious  Sommering  that 
a  true  decuflation  or  croffing  of  the  optic  nerves 
does  aftually  exifl. 

§  207. 

A  certain  continuation  of  the  pia  mater  accom¬ 
panies  the  medullary  part  of  the  nerves  in  their 
courfe,  in  fuch  a  manner,  as  to  form  for  them  a 
vafcular  cortex,  or  covering,  of  extreme  tender- 
nefs.  No  fooner,  however,  do  thefe  cords  emerge 
from  the  cerebrum,  or  the  fpinal  marrow,  than 
they  affbme  a  very  fingular  habit  and  appearance, 
by  which  they  may  be  readily  diftinguiihed  from 
aimoft  all  the  other  fimilar  parts  of  the  bod3''. 
This  peculiarity  of  appearance  is  produced  by 
fmall  pliem  or  folds,  which  they  exhibit,  running 
in  angular  directions,  more  or  lefs  oblique.  Thefe 
folds  Avere  formerly  deferibed  by  P.  P,  Molinel, 
v/ho  compared  them,  not  inconfiftently  with  pro¬ 
priety  and  fitnefs,  to  the  rugte  of  the  lumbricics, 
or  round  w'orm,  or  to  the  fmall  rings  of  the  afpera 
arteria. 

§  208. 

The  nerves,  efpecially  thofe  of  the  fmgle  or 
unpaired  orders,  fuch,  for  inflance,  as  the  inter- 
cortal  and  vagantes  or  wandering  nerves,  are 
every  where  furniflred  with  ganglia,  /.  e.  fmall 
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bulbs,  of  a  texture  confiderably  compaft,  and  of 
a  cineririous  colour,  fomewhat  incHnmg  to  a  pale 
red  :  the  funftions  and  ufcs  of  thcfe  bodies  in  the 
animal  economy  have  not  yet  been  fatisfaftorily 
afcertained  and  demonftrated.  We  are,  however, 
in  the  mean  time,  moft  inclined  to  adopt  the 
opinion  formerly  entertained  refpefting  thefe  fub- 
flances  by  the  ingenious  Zinn.  That  acute  phy- 
fiologifl:  believed  the  ganglia  to  confift  entirely  of 
mazy  complications  and  intertextures  of  minute 
nervous  filaments  originating  from  di  lerent  fources. 
In  confequcnce  of  this  intricate  and  uninvefiigated 
texture  of  thcfc' bodies,  he  conjeftured,  that  each 
nervous  filament,  or  thread  proceeding  from  them, 
participates,  or  contains  in  its  compofition,  a  part 
of  every  filament  that  enters  into  their  ftrufture, 
however  numerous  thofe  filaments  may  be,  or 
however  different  the  fources  from  which  they 
originate. 


§  209. 

Neither  does  there  appear  to  exift  any  very 
materia!  difference  between  the  nature  of  ganglia, 
as  juft  deferibed,  and  of  what  are  called  plexus 
nervoft.  Thefe  latter  are  alfo  indebted,  for  their 
exiftence  and  form,  to  a  fimilar  concurrence  and 
anaftomofing  intertexture  of  nerves  that  originate 
from  different  fources.  The  compofition  of  fuch 
nervous  filaments  as  ramify  and  proceed  from  thefe 
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plexus  nervoft,  appears  to  be  alfo  perfeftly  analo¬ 
gous  to  the  compofition  of  thofe,  that  originate 
from  the  ganglia,  of  which  we  have  already 
fpokcn. 

§  210. 

But  as  the  nafcent  origins  of  the  nerves,  fo  like- 
wife  (with  a  few  exceptions),  the  final  termina¬ 
tions  of  their  extreme  ramuli,  or  remote  filamentary 
branches,  are  as  yet  involved  in  the  depth  of  ob- 
feurity.  For  if  we  except  thofe  few  nerves  that 
terminate  in  a  kind  ot  medullary  expanfion,  as  the 
optic  nerve  in  the  retina,  and  the  foft  portion  of 
the  feventh  pair,  in  that  pulpy  zone,  contained  be¬ 
tween  the  fpiral  laminae  of  the  cochlea  of  the  ear 
—If,  I  fay,  we  except  thefe  two  nerves,  the  eva- 
nefeent  filaments  of  fuch  of  the  others  as  enter  the 
vifeera,  the  mufcles,  the  fkin,  &c.  become  fo  mi¬ 
nutely  blended  with  the  real  parenchyma  of  the 
parts  on  which  they  are  diftributed,  and  gradually 
affume  fuch  a  pulpy  confiftence,  that  the  eye  of 
the  anatomifl;  can  no  longer  trace  them  through 
♦heir  mazy  courfes. 
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IN  GENERAL. 


§  211. 

We  have  thus  feen,  that  of  the  fen- 
forium,  and  nerves  fo  generally  and  minutely 
dihributed  throughout  mod  parts  of  the  body,  a 
complete  fyftem  is  beautifully  conilituted,  which, 
during  the  continuance  of  life,  fcrves  as  a  medium 
of  communication  and  mutual  intercourfe  between 
the  body  and  the  mind. 


Various  circumflances  and  phenomena  combine 
in  rendering  it  probable,  that  the  mind  is  indeed 
attached  and  clofely  conneaed  to  the  brain  itfelf. 
That  the  brain  is  thus  honoured  and  dignified  in 
its  alliance  is  very  powerfully  and  ftrikingly 
evidenced,  by  mofl:  of  the  infiruments  of  fenfation 
hieing  fituated  in  the  very  vicinity  of  that  organ  ; 
by  the  afionifliing  conformation  of  its  various 
parts,  confidercd  with  regard  to  their  figure  and 
firu£lure  ;  but  more  efpecially  by  the  phenomena 


attendant  on  its  morbid  affeftions. 
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With  refpeO:  to  that  conneclipn  of  which  we 
have  juft  hinted,  I  would  further  obfcrvc,  that 
certain  phyfiologifts,  wantonly  fporting  in  the  de- 
liifive  fields  of  imagination,  have  fuffered  them- 
felves  to  be  fo  far  influenced  by  the  form  and 
fituarion  of  particular  parrs  of  the  encephalon, 
that  they  have  confidered,  and  even  endeavoured 
to  prove,  fometimes  one,  fometimes  another  of 
thefe  parts,  to  be  indeed  the  very  feat,  and  royal 
court,  (as  it  were)  of  the  mind.  This  honorary 
and  fublime  privilege,  of  affording  a  facred  feat 
to  our  nobler  and  immortal  part^  fome  meta- 
phyfical  phyfiologifts  have  been  foiicitous  to 
beftow  on  the  pineal  gland others  on  the 
cerebellum,  others  on  the  corpus  callofiiin  f ,  and 

In  favour  of  the  Cartefian  nypothefis,  fbme  degree  of 
tehimony  appeared  to  be  derived  from  the  dilTecflions  of 
certain  maniacs,  in  whom  the  pineal  gland  was  found  in¬ 
verted  with  calculous  concretions.  On  more  accurate  ob- 
fervation,  however,  it  was  difcovered,  that  not  only  in 
maniacs,  but  ^hb  in  numerous  other  fubjeds  poflerting  the 
moft  complete  degree  of  mental  fanity,  this  fame  glandular 
body  was  furrounded,  from  about  the  12th  year  of  life,  by 
minute  fandy  concretions  of  a  pearhlike  appearance. — Cl. 
Sommermg  de  lapillis  vel  prope  vel  intra  glandulam  pinea- 
lem  fitis,  f.  de  acernulo  cerebri  Mogunt.  1785.  8. 

t  Thofe  fiftitious  prerogatives  both  of  the  cerebellum  and 
corpus  callofum  are  refuted  in  a  very  mafterly  manner  by 

Xinn 
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others,  again,  on  that  part  which  has  been  deno¬ 
minated  pons'  Varolii. 

§  214. 

We  are  nor  by  any  means  to  fuppofe,  that  the 
whole  energy  of  the  nervous  fyftein  depends  on 
the  encephalon  alone  ;  it  is  alfo  derived  in  part 
from  the  fpinal  marrow,  and  even  the  nerves 
themfclves  polTefs  fuch  a  degree  of  inherent  or 
native  energy,  as  is  fufEcient  of  itfelf  to  throw  the 
mufcles  into  a  ftate  of  convulfion.  This  native  or 
cxclufive  energy  of  the  nerves,  appears  to  be 
principally  fupported  and  preferved  by  that  vaf- 
cular  cortex  or  covering  of  thofe  organs,  of  which 
we  briefly  fpoke  on  a  former  occafion  (§  205). 
It  is,  however,  a  truth  which  ought  not  to  be  for¬ 
gotten,  that  this  inherent  power  of  the  nerves 
themfclves  is  lejs^  and  that  energy,  on  the  con¬ 
trary,  wdiich  is  derived  immediately  from  the 
encephalon,  greater^  in  man,  than  in  other 
animals,  efpccially  fuch  as  are  fupplied  with  cold 

blood. 

§  215. 

The  ofiice  of  the  nervous  fyfliem  appears,  in  a 
particular  manner,  to  be  two-fold.  Firjiy  by  means 

Zhn  in  his  “  Experim.  circa  corpus  callofum,  cerebellum, 
cliiram  meningem,  in  vivis  animalibus  inftitut.  Goetting. 
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of  thiSifyftem,  other  parts  of  the  body,  efpecially 
fuch  mufcles  as  are  fubjefted  to  the  influence  of 
the  will,  are  excited  to  motion  ;  of  this  funftion, 
however,  we  will  treat  more  fully  in  another 
place.  But,  fecondly,  the  nerves  are  peculiariy 
fubfervient  to  fenflition ;  whatever  fenfible  impref- 
fions  are  made  on  the  body,  they,  like  aftive  he- 
raids,  convey  and  announce  immediately  to  the 
fenforium,  and  there  give  rife  to  perception. 

§  216. 

Finally,  the  fenforium  is  evidently  polTelTed  of 
the  following  very  Angular  faculty  or  power,  viz. 
that,  having  received  fenfible  imprelfions  through 
the  medium  and  agency  of  certain  nerves,  it  is 
able  to  re-aft  again  in  its  turn,  not  only  on  the 
fame  nerves,  but  alfo  on  fuch  as  are  completely 
different.  In  teftimony  of  the  truth  and  authen¬ 
ticity  of  this  pofition,  it  will  be  fufficient  to  men¬ 
tion  the  aftion  of  the  retina,  when  affefted  by 
light,  on  the  fenforium,  and  the  re-aftion  of  this 

latter,  again,  in  either  conflrifting  or  dilating  the 
iris. 

§  217. 

It  is  principally  from  this  lafl  fource,  that  we 
are  to  derive  and  explain  moll  of  the  effefts  of 
the  imagination,  and  paflions  of  the  mind,  on 
the  human  body :  of  thefe  effefts  we  will  fpeak 


more 
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more  fully  on  a  future  occafion.  To  the  fame 
fource,  alfo,  muft  we  refer  that  extenfive  and 
diverfificd  confent  of  the  nervous  fyjiem^  which 
prevails  throughout  almoft  the  whole  body  (§14.)) 
ar.cl  the  aftonifhing  power  and  influence  of  the 
faiTiC,  over  mod  of  the  other  fiinftions  of  the 
animal  economy. 

§  218. 

That  the  phenomena  which  we  have  juft  men¬ 
tioned,  proceed  from  certain  properties  eflential 
to  the  nervous  fyftem,  is  a  pofition,  that  appears, 
from  obfervation  and  experiment,  to  be  founded 
on  the  raoft  indubitable  evidence.  But,  to  eluci¬ 
date  and  explain  the  manner  in  which  this  fyftem 
afts,  in  the  produftion  of  fuch  phenomena,  is, 
indeed,  a  difficulty  of  the  utmoft  magnitude. 

§  219. 

When  we  view  the  fubjeft  in  a  general  light, 
the  various  opinions,  which  have  at  different  times 
been  advanced  on  this  contefted  point,  may  be  all 
referred  to  two  leading  claffes  :  one  of  thefe 
alleges  the  aftion  of  the  nervous  fyftem,  to  de¬ 
pend  on  a  certain  ofcillatory  motion  ;  while  the 
other  fuppofes  it  to  be  produced  by  the  motion  of 
peculiar  fluid,  refpefting  the  nature  of  which 
phyfiologifts,  again,  hold  different  opinions.  Thus, 
while  feme  believe  this  fluid  to  be  animal  fpirits, 

contained 
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contained  in,  and  paffing  through,  veflels,  others 
contend,  that  it  is  a  certain  modification  of  matter, 
fimilar  to  fire,  eleftricity,  or  the  magnetic  effluvia. 


§  220. 

Although  I  am  difpofcd  to  adopt  neither  of 
the  above  opinions  as  my  own,  yet  it  is  proper  to 
obferve,  that  mofi:  of  the  arguments,  by  which  the 
advocates  of  either  hypothefis  have  endeavoured  to 
invalidate  the  other,  appear  to  me  to  be  as  crud 
and  inconclufive,  as  they  ought  to  be  fubtle,  inge¬ 
nious  and  forcible.  This  obfervation  applies,  as 
well  to  the  arguments  made  ufe  of  to  prove  the 
ofcillations  of  the  nerves,  as  to  thofe  advanced  for 

the  purpofe  of  eftablifliing  the  exifience  of  a  ner¬ 
vous  fluid. 


§  221. 

If,  indeed,  our  views  of  the  fubjeft  be  not  erro¬ 
neous,  the  two  foregoing  opinions  may,  without 
impropriety,  be  united,  and  thus  a  third  one 
formed,  more  plaufible,  at  leaft,  than  either  of 
the  originals,  namely,  that  a  certain  nervous  fluid 
does  adlually  exifi,  and  that  this  fluid  is  a!fo  capa¬ 
ble  of  motion,  and  of  being  thrown  into  ofcillatorj 

vi orations,  when  fubjecled  to  the  action  and  influ¬ 
ence  of  ftimiili. 


§  222. 
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§  222. 

Not  to  mention  various  other  evidences,  which 
might  be  obvioufly  deduced,  from  the  different 
phenomena  of  the  nervous  fyftem,  the  Jlrudure  of 
the  brain  itfelf,  which  bears  a  flriking  refemblance 
to  that  of  certain  fecreti/ig  vifcera,  appears  indeed 
to  be  highly  in  favour  of  the  exiftence  of  a  nervous 
fluid.  It  is  furely  a  matter  too  obvious  to  admit 
of  controverfy,  that  there  is  no  more  need  of  any 
direft  tubes  and  canals,  for  the  diflribution  of 
fuch  a  fluid  through  the  nerves,  than  there  is,  for 
the  conveyance  of  a  liquid  through  brown  paper, 
or  any  other  filtre. 

The  nugatory  calculations,  refpefting  the  aflo- 
nifhing  rapidity,  with  which  the  animal  fpirits  have 
been  fuppofed  to  hurry  through  their  nervous 
canals,  in  all  parts  of  the  fyflem,  are  fubjefts  too 
hypothetical  and  vifionary  to  merit  our  time,  or 
command  our  attention. 

That  an  ofcillation  of  the  nerves  does  Indeed 
exi’ft,  is  a  pofition,  powerfully  fupporfeed  by  a  great 
variety  of  very  flriking  and  pointed  phyfiological 
phenomena.  This  ofcillation  mufl  not,  however, 
be  fuppofed  to  bear  any  refemblance  to  the  rude 
vibrations  of  tenfe  chords,  but  is  fuch  a  fubtle, 

tremulous  motion,  as  may  be  readily  conceived  to 

take 
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take  place  in  the  tender,  pulpy  fubftance  of  the 
brain.  That  hearing  is  excited  by  an  ofcillation 
of  a  liquid,  has  been  reduced  to  fatisfaftory  de- 
monftration.  That  an  ofcillarory  motion  fomewhat 
fimilar  takes  place  alfo,  in  the  a61:  of  vifion,  is 
(though  we  Ihould  not  be  willing  to  repofe  impli¬ 
cit  confidence  in  the  opinions  of  Leon.  Euler)  a 
pofuion  founded,  at  lead,  on  ftrong  probabilities* 
That  the  aflion  of  the  other  fenfes  depends  alfo 
on  an  ofcillatory  motion  of  a  fimilar  nature,  is  an 
opinion,  which  was  not  only  embraced  by  the 
illudrious  Newton  *,  but  has  been  fince  ably  and 
fuccefsfully  defended  in  the  writings  of  the  faga- 
cious  Hartley.  It  is  on  the  principle  of  the  exif- 
tence  of  fuch  a  motion,  that  this  lad  mentioned 
author,  has  fird  happily  accounted  for  the  affoci- 
ation  of  ideas,  and  then,  by  the  aid  of  this,  pro¬ 
ceeded  to  explain,  with  the  utmod  ingenuity,  mod 
of  the  funftions, performed  by  the  difierent  facul¬ 
ties  of  the  mind 


*  Vide  ejas  Qnslliones  ad  calcem  optices.  Qu.  23.  p. 
355.  edit.  Loud.  1719-8. 

t  David  Hartley's  Obfervations  on  man,  his  frame,  his 
duty,  and  his  expe<aations.  Lond.  1749,  vul.  ii.  8. 
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SECT.  XVII. 

OF  THE  EXTERNAL  SENSES  IN  GENERAL,  BUT 
PARTICULARLY  OF  THE  TOUCH. 


§  224. 

One  office  of  the  nerves,  as  we  have 
aiready  had  occafion  to  obfcrve,  confifts  in  com¬ 
municating  to  the  fenforium,  impreffions  made  by 
external  objefts.  This  they  do  through  the  me¬ 
dium  of  the  external  fenfes^  which  officiate  as 
watchful  centinels  to  the  body,  and  diligent  in- 
ftruclors  to  the  mind. 


The/e,  therefore,  ffiall  conRitute,  at  prefent,  the 
Jole  ob]e^  of  our  confideration.  Toi  to  aiiange 
among  the  fenfes,  the  Rimulus  01  piopeniitj  which 
animals  feel  to  evacua.te  their  fmces,  the  fenfatioii 
of  hunger  to  which  they  arc  fubjefted,  or  other 
internal  cslE  of  ntiturc  of  u  fimilsi  kind,  v/ould 
be,  as  Halier  formerly  obferved,  an  unnecelTary 
fpccies  of  fubtiiity  and  refinement. 


e. 

— 0 


It  ought  to  be  remembered,  that  no  ether  ciafs 

of  funchions  belonging  to  the  animal  economy,  is 

fubjected  to  fuch  an  aitonifliing  variety  in  differOTt 

iuclividivals,  as  that  of  the  external  fenfes,  which 

cenRitutes 
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eonflitiites  the  fubjcft  of  our  prefent  confideration. 
Ihis  infinite  divcrfity,  which  exifts  between  thcfe 
fenfes  in  dilTcrent  individuals,  is  citlicr  natural  or 
acquired,  and  relates  to  their  greater  or  lefs  acu¬ 
men  ot  fiiarpnefs,  their  fubtlety,  or  to  the  manner 
in  which  they  arc  ufFefted  by  fiinilar  applications 
of  the  fame  ftimuli. 


§  226. 

In  giving  an  entire  and  complete  account  of 
the  external  fenfes,  it  appears  moil;  proper  to 
begin  with  the  touch,  this  being  the  one  which 
manifells  itfeif  at  the  earliefl  period  in  the  human 
funjeft  after  birth.  The  organ  of  the  ftnfc  of 
touch  is  expanded  over  the  whole  fuperficies  of 
the  body,  and  is  fo  conllituted  and  formed  as  to 
be  afFefted  by  m.uch  the  greateft  numb.er  of  the 
properties  of  external  objefts. 


§  227.  ^ 

Tor  \t  e  are  not  only  made  fenfible  of  certain 
qualities  of  fubftances  by  means  of  the  touch 
alone,  as  of  heat,  hardnefs,  weight,  &c.  but  there 
alfo  exift  other  qualities,  fucli,  for  inaance,  as 
figure,  diflance,  &c.  of  which  we  acquire,  a  much 
more  certain  and  accurate  knowledge  by  the  aid 
of  the  touch,  though  it  muft  be  acknowledged  •> 
that  thefe  qualities  are  at  the  fame  time  fubjecT  to 
the  cognizance  of  fome  of  the  reft  of  our  fenfes. 

^  2  o  n 
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§  228. 

The  touch  is  lefs  liable  to  deception  than  the 
Dther  fenfes  ;  and  is  capable  of  becoming,  by  cul- 
nvation  and  attention,  fo  exquifitely  perfeH  and- 
refined,  as  to  be  able  to  compenfate,  in  a  certain 
degree,  for  any  deficiency  in  its  fifter  fenfes,  more 
efpecially  in  that  of  vifion. 

\ 

§  229. 

The  organ  of  this  fenfe  is  indeed  the  Ikin  in 
general,  concerning  the  fabric  and  texture  of 
which  we  fpoke  formerly  ;  but  thofe  parts  that 
are  more  immediately  fubfervient  to  the  touch, 
are  the  papillae  of  the  corium  or  cutis  ’vera,  tbefe 
papilla  exhibit  various  figures  in  different  parts  of 
the  body ;  they  are  indeed,  for  the  moft  part,  ver- 
rucofe,  in  other  places  they  are  fungous,  in  others 
filamentous  or  thread-like,  &c.  under  all  which  ap- 
pearances,  the  extremities  of  the  cutaneous  nerves 
terminate  after  the  manner  of  fmall  pulpy  pencils. 

§  230. 

But  by  far  the  moft  important  and  diftinguiftied 

inftruments  of  the  touch  are,  in  particular,  the 

hands,  the  fkin  of  which  is  impreffed  with  a  great 

number  of  ftriking  peculiarities.  Thus,  for  ex- 

ample,  the  Ikin  on  the  palms  of  the  hands,  and  on 

each  fide  of  the  joints  of  the  fingers,  is  fulcated 

and  completely  deftitute  of  hair,  for  the  purpofe  of 
^  facilitating 
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Ticiiitating  the  folding  or  doubling  up  of  thofc 
parts.  The  extremities  of  the  fingers,  on  their 
mternaU  and  of  the  toes,  on  their  inferior^  fur- 
faces,  are^  furrowed  with  flight  and  very  elegant 
grooves  running  in  direftions  more  or  lefs  fpiral : 
but  the  former,  on  the  exterior,  and  the  latter  on 
the  fuperior,  fides,  of  their  terminations,  are  pro- 
tefted  from  injury  by  nails. 

§  23f. 

Thefe  feutiform  nails  are  polTelTed  only  by  man, 
and  a  few  other  animals,  (belonging  to  the  clafs 
viammalia^^  which  are  alfo  furnifhed  with  hands, 
and  excel  in  the  acutenefs  of  their  fenfe  of  touch. 
Thefe  nails  appear  to  be  defigned  for  the  purpofe 
of  making  a  gentle  refiflance  to  the  preflfure  of 
the  fingers  when  examining  fiibftances,  and  thus 
aidincr  their  aftion. 

O 


The  nails,  though  of  a  horny  nature,  mu(l 
neverthelefs  be  confidered,  on  the  wdiole,  as  pro- 
duftions  or  continuations  of  the  epidermis  :  for 
immediately  under  them  lies  the  reticulum  muco- 
fum,  which  in  ^Ethiopians  is  black ;  and  finally, 
beneath  this  again  is  expanded  the  corium  or  true 
ikin,  which  is  firmly  attached  to  the  perioftium  of 
the  extreme  phalanx  of  the  fingers.  Alfo  thefe 
cenflituent  parts  of  the  nails  are  ffriated  in  a  lon¬ 
gitudinal  direction.  At  their  poflerior  margins 

3  (which 
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(which  are  dihinguifiied  by  fmall  fcmilunar  fcg- 
ments,  of  a  shining  or  fomewhat  brilliant  ap- 
pearancc)  they  are  fecurdy  fixed  in  a  groove 
lormed  by  a  refleftion  of  the  cuiis,  from  whence 
by  a  driily,  but  very  moderate,  increafe,  they  are 
gradually  protruded  forward,  in  fiich  a  manner,  as 
to  be  completely  renovated  in  every  term  of  about 
fix  months. 


S  E  C  T.  xvni. 


OF  THE  TASTE. 


§ 


r-Tr~\ 

1  AS'lES  are  certain  impreffions  made 
on,  and  perceived  by,  the  tongue,  and  alfo,  in  fome 
meahire,  by  the  adjoining  cutaneous  parts  cf  the  os 
internum  (i.  e.  the  infide  of  the  mouth);  thefe  parts 
are,  in  particular,  ihc  snedium  palati,  the  fauces, 
the  cheeks,  and  even  the  lips  themfeives  ;  with 
refpeft,  however,  to  the  whole  of  thefe  auxiliary 
pans,  it  is  proper  to  obferve,  that  they  have  no 
perception  of  any  taftes  except  fuch  as  are  acrid 
or  intenfely  bitter. 


§  233- 
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§  333.  _ 

Tlic  principal  ini1;riimeiir  of  taftc  is  the  tongue^ 
an  organ  capable  of  the  iitmof!:  agiliry  in  motion, 
very  pliable,  and  exceedingly  changeable  in  poinr 
of  form  :  it  confifls  of  a  flelhy  texture,  whieli  ex¬ 
hibits  a  flriking  appearance,  feme  what  refembling 
the  texture  of  the  heart. 


§  234. 

It  is  inverted  with  involiicra  or  coverings,  which 
bear  a  fimilitude  to  the  different  rtrara  of  the  cutis  : 

I 

thefe  are,  the  epithelion,  which  correfponds  to  the 
cuticle,  the  reticulum  Malpighianum,  and  lartly, 
a  papillary  membrane,  that  differs  but  Utile  in  its 
ilrufture  from  the  Coriiim  or  true  Ikin. 


§  235. 

The  principal  difference  confifls  in  this,  that 
the  epithelion,  inftead  of  a  fine  cutaneous  oil,  is 
lubricated  and  luoifiencd  by  ntucus,  which  exfudes 
from  that  imperceptible  orifice,  named  after  Mei- 
bomius,  and  a!fo  from  the  reft  of  that  glanduhir 
expanfioa,  difeovered  by  Morgagni ;  another  point 
of  difference  is,  the  conformation  of  the  papillm, 
which  are  divided  into  the  peliolated,  the  obtufe, 
and  the  cojilzal  j  of  tuefe,  the  former,  heinr'’  very 
few  tn  numoer,  are  placed  m  a  lunated  arrange- 
mcui ,  at  the  rooi.  oi  ihe  tongue,  while  the  otlters, 
being  of  various  fixes,  are  crouded  prcmifcuonflv 
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and  without  order,  on  the  back  of  the  tongue, 
but  more  efpecially  on  its  edges  and  tip,  where 
the  fenfc  of  tafte  is  mod  acute  and  exquifite. 

§  236. 

To  thefe  papillce  pafs  the  extreme  filaments  of 
the  lingual  branch  of  the  fifth  pair  of  nerves,  by 
the  offices  and  aid  of  w'hich  it  appears  probable, 
that  the  feiife  of  tade  is  proximately  generated  and 

preferved. 

« 

For  the  ninth  pair  of  nerves,  and  alfo  that 
branch  of  the  eighth,  which  Is  diftribnted  through¬ 
out  the  tongue,  appear  to  be  fubfervient  to  the 
various  motions  performed  by  that  organ  in  chew¬ 
ing,  fwallowing,  fpeaking,  &c.  rather  than  to  its 
funftion  as  the  immediate  inftrument  of  tafie. 

§  237- 

That  the  tongue  may  exercife  the  fenfe  of  tafte 
in  perfeftion,  it  is  neceffary  for  it  to  be  kept  in  a 
ftate  of  complete  humidity ;  the  fubftance  to  be 
tafied  ftlould  alfo  be  a  liquid,  and  ought  to  abound 
with  falts  in  a  ftate  of  folution  :  for  if  either  the 
tongue  itfelf,  or  the  fubllanccs  applied  to  it  be 
dry,  it  may  then  indeed  examine  them  by  the 
touch,  which  it  generally^  pofTeffes  in  an  exquifite 
deo-ree,  but  cannot  with  ftriftnefs  and  propriety 
pe  faid  to  tafte  them. 


When 
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When  the  tongue  difcharges  the  office  of 
tafiing  with  moft  perfeftion  and  acutenefs,  the 
papihae^  fituated  on  its  apex  and  edges,  appear  to 
be  brought  into  a  flate  gf  genuine,  though  flight, 
ereflion. 

SECT.  XIX. 

OF  SMELLING. 

§  238. 

By  means  of  the  fenfe  of  fmelling  we 
perceive  impreffions  made  by  the  odorous  effluvia 
of  fubflances,  which  being  inhaled  in  infpiration, 
come  in  contaft  with  that  parr,  in  particular,  of 
the  Schneiderian  membrane,  which  inverts  each 
fide  of  the  feptum  narium,  and  lines  the  convex 
furfaces  of  the  concha. 


§  239- 

For  although  the  whole  of  the  internal  nares, 
together  with  the  adjoining  finufes,  which  open 
into  them,  be  lined  with  a  humid  membrane, 
fimilar  in  appearance  to  the  Schneiderian,  it 
neverthelefs  appears  to  be  diverfied  in  its  nature 
in  different  places. 

That  part  of  the  membrane,  which  is  fituated 
near  the  opening  of  the  external  nares  themfelves, 

bearimr 


I 


bearing  a  flronger  refembiance  to  the  other  parts 
of  the  real  cutis,  is  overfpread  with  febaccous  fol¬ 
licles,  which  are  completely  mantled  in  clufters  of 
hair. 


But  that  part  which  lines  the  fepium  nariu?n. 
and  conchxz^  is  of  a  fungous  nature,  and  abounds 
with  fmall  muciferous  cryptae  or  cells. 


Finally,  Thofe  portions  which  invefl  the 
parieies  of  the  frontal,  the  fphenoidal,  the  eth¬ 
moidal,  and  the  maxillary  fmufes,  are  by  far  the 
mofl  tender  and  delicate  of  alb  and  are  completely 
overfpread  with  an  infinitude  of-  minute  blood- 
veffels,  which  conflantly  exhale  from  thvcir  ex¬ 
tremities  a  lubtle  deW'iike  fluid  of  an  aqueous 

V 

nature. 


§  240- 

The  p  rlncipal,  if  not,  indeed,  the  only  ufe  of 
thofe  fmufes  appears,  therefore,  to  be,  to  furnilh 
a  watery  liquid,  of  fucli  a  nature,  as  has  been  juft 
deferibed,  which  being  firft  conveyef't  into  the 
three  paffages  or  avenues  of  the  iiares,  may  be 
from  thence  communicated  to  thofe  adjacent  parts, 
which,  we  have  already  faid,  conftitute  the  imme¬ 
diate  inftruments  of  the  fenfe  of  fmelling.  By 
thus  fupplying,  with  a  due  degree  of  humidity, 

the  parts  which  proximately  form  the  olfaftory 

organs. 


.  'v  _  .. 
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organs,  thofe  llnufes  contribute,  not  a  little,  to 

preferve  the  acutenefs  and  perfeftioa  of  this  in- 
terefting  fenfe. 

,  For  the  attainment  of  tliis  end,  fuch  a  wife  pro- 
vifion  is  made  by  the  very  fituation  of  thofe  feveral 
linufes,  that  in  whatever  poli'.ion  the  head  be 
fuffered  to  relf,  one  or  other  of  them  may  ftill 
difcharge  and  depofit  a  quantity  of  this  fubtle  dew, 
on  the  immediate  feat  of  the  fenfe  of  fraelling. 

§  241. 

the  fungous  part  of  the  nafa!  membrane,  of 
which  we  have  already  fpoktn,  and  which  con- 
ftitntes  the  proximate  organ  of  fmelling,  befides, 
the  immenfe  number  of  minute  blood-veffels  with 
which  it  is  overfpread  (and  which  are  rendered  in 
a  particular  manner  remarkable,  by  this  circum- 
ilance,  that  there  are  no  other  veffels  in  the  whole 
body  equ.illy  liable  to  fpontaneons  hemorrhages}  ^ 
befides  thefe  fmall  blood-veffels,  I  fay,  this  part 
of  the  membrane  is  alfo  furniflied  with  nerves, 
efpetially  from  the  firft  pair,  and  alfo  from  both 
branches  of  the  fifth  pair  i  of  thefe,  the  firft  pair 
appears  to  be  of  itfelf  folely  fubfervient  to  the  fenfe 
of  fmelling  ;  while  the  others  fupply  the  parts,  to 
which  they  are  difiributed,  with  branches  for  the 
purpofes  of  common  fenfaiion,  fuch,  for  example, 
as  that  which  gives  rife  to  fneezinp,  &c. 

O  a 
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§  242. 

The  extreme  filaments  of  this  firfi;  pair  of  nerves 
are  not,  (as  is  the  cafe  in  the  organs  of  touch  and 
tafte),  lengthened  out  and  rounded  into  papillary- 
elongations,  but  appear  to  deliquate,  or  melt  do-ftm, 
as  it  were,  into  the  fpongy  and  uniform  paren¬ 
chyma  of  the  membrane  in  which  they  terminate. 

§  243. 

In  new-born  infants,  the  chaK-ber  deftined  for 
the  immediate  reception  of  odours  is  narrow,  and 
as  yet  extremely  iroperfeff.  The  iinufes,  of  which 
we  have  already  fpoken,  have  at  this  time  fcarrely 
made  their  appearance ;  hence,  infants  do  not  ac¬ 
quire  the  fenfe  of  fmelling  till  a  late  period,  as  the 
expanfion  -and  complete  formation  of  their  inteyncil 
nares  arc  but  gradually  and  very  flowly  accom- 
plifhed.  The  larger  thofe  inftruments  become, 
and  the  more  accurately  they  aie  formed  and 
finifhed,  the  more  exquifite  will  be  the  acutenefs 

and  perfection  of  this  fenfe. 

§  244* 

Finally,  it  is  a  truth  well  worthy  of  being  re- 
membered,  that  there  is  fcarcely  another  external 
fenfe,  which  polTeffes  fuch  a  powerful  conneaion 
with,  and  influence  over,  both  the  fenforium  itfelf, 
and  the  internal  fenfes,  as  that  of  fmelling. 


There 
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There  is  none  fuhjeft  to  fuch  ftrlklng  diofyn- 
crafies  ;  none  better  calculated  either  to  produce, 
to  prevent,  or  to  remove,  paroxyfms  of  fainting. 

Neither  is  there  any  one  fufceptible  of  more 
delicate  and  pleafing  impreffions  ;  the  fmell  is, 
therefore,  happily  termed  by  RoulTeau  the  fenfe 
of  the  imagination. 

Nor  are  there,  laftly,  any  other  fpecies  of  fen- 
fations  that  appear  to  excite  fo  clear  and  vivid  a  ^ 
remembrance,  as  that  which  fpecific  odours  rccal  ..  ’ 
to  the  meinory. 


SECT.  XX. 


OF  HEARING. 

§  244. 

Sound,  which  is  excited  by  a  tremu¬ 
lous  collifion  of  elaftic  fubftances,  and  propagated 
from  foiibrous  bodies,  through  the  medium  of  the 
air,  is  at  length  perceived  by  the  fenfe  of  hearings 
after  having  proceeded  onward  in  the  following 
order:  viz.  it  is  firft  received  by  a  fhell-formed 
cartilage  denominated  the  external  ear^  over  which 

a  few 
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a  few  of  the  human  fpecies  poffefs  a  power  of 
voluntary  motion :  being  collefted  and  concen¬ 
trated,  as  it  were,  by  means  of  this  concha  or  fbelly 
it  paffes  immediately  into  the  meatus  auditorlus^ 
which  is  thoroughly  anointed  and  defended  by  a 
very  bitter  and  fomewhat  yellowifh  cerumen,  or 
wax-like  fubflance  :  at  the  internal  extremity  of 
this  meatus  auditorius  it  (Irikes  againft  the  mem- 
brana  tympanic  which  is  fituated  in  an  oblique 
pofition,  is  firmly  attached  to  an  annular  groove 
in  the  os  temporis^  and  forms  a  complete  partition 
between  this  meatus  auditorius,  or  paflage  for 
found,  and  the  middle  portion  of  the  ear. 

§  246. 

Behind  this  membrane,  the  middle  portion  of 
the  ear,  denominated  the  cavity  of  the  tympanum^ 
is  fo  fituated  as  to  have  its  fundus  or  bottom 
'  pointing  upwards  and  inwards. 

It  contains  three  fmall  hones^  belonging  to  the 
organ  of  hearingy  the  external  of  which,  called 
the  malleus^  is  connefted  by  its  handle  to  the  mem¬ 
brane  of  the  tympanum  ;  from  its  fpinous  procefsy 
which  runs  in  a  forward  direction,  a  bulb  or  globe 
is  formed,  (efpecially  in  an  adult  fubjeft),  with  an 
annular  groove  funounding  its  bafe ;  this  fmall 
globular  head  refis  on  the  body  of  the  incus. 


f 
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The  incus  itfelf  is  attached  to  the  minute  knob 
or  head  of  the  Jlapes^  by  its  longer  procefs,  which 
extends  nearly  to  the  middle  of  the  cavity  of  the 

tympanum. 

\ 

Finally,  thcjlapes,  refting  its  bafis  on  tlicfinef- 
tra  ovalis,  looks  towards  tlie  vejlibuhim  of  the 
labyrinth,  into  which,  found,  having  percuffated 
agaiuil  the  membrane  of  the  tympanum,  is  propa¬ 
gated  by  means  of  the  conneffions  of  thofe  three 
oficcula  or  fmall  bones. 


■  §  ^4/" 

The  Euftachcan  tube,  running  from  the  interior 
parts  of  the  fauces,  opens  alfo  into  the  cavity  of 
the  tympanum ;  the  inferior  winding  palTage  of 
the  cochlea  enters  likewife  into  the  fame  cavity j 
over  the  mouth  or  orifice  of  this  paffage,  called 
j^cTieJlva  rotunda^  a  fine  membrane  of  a  peculiar 
nature  is  expanded.  Phyfiologifts  have  not  yet 
afeertained  and  demonfirated,  in  a  clear  and  fatif- 

faftory  naanner,  the  ufes  of  either  of  thofe  two  lafl 
mentioned  parts. 


§  248. 

Lahly,  in  the  deep  and  hidden  recelTes  of  tli 
w  petrofum  lies  tite  labyrinth,  or  internal  portion  c 
the  ear,  which  embraces  again  three  feveral  parts 


Thefe 
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Thefe  are  the  wfiibulum^  which  is  fimated  in 
the  middle  between  the  other  two,  and  into  which 
open,  befides  the  feneftra  ovalis,  both  the  five 
mouths  of  the  femicirciiiar  canals  that  run  in  a 
backward  direftion,  and  alfo  the  fuperior  winding 
paffage  of  the  cochlea^  which  extends  and  lies 
anteriorly. 

S  249- 

The  labyrinth  itfelf  contains  a  very  fubtle,  lim¬ 
pid  water,  which  has  been  named  after  the  illuf- 
trious  Cotunnius,  and  which  that  celebrated  phy- 
llologift  difcovered  to  be  abforbed  by  two  very 
minute  canals  r  thefe  fma'l  canals,  called  by  Co¬ 
tunnius,  acjuedufts,  (and  by  Meckel  divsrticulu)^ 
arife,  the  one  from  the  veftibulum  itfelf,  the  other 
from  the  inferior  winding  paffage  of  the  cochlea. 

§  250. 

The  foft  portion  of  the  feventh  pair  of  nerves, 
together  with  the  hard,  (which  afterwards  paffes 
through  the  aquedudl  of  Fallopius),  having  en¬ 
tered  the  internal  chamber  of  hearing,  tranfmits 
its  medullary  filaments  through  the  perforated 
bottom  of  that  cavity.  Thefe  filaments  pafs,  in 
part,  to  the  vefiibulum  and  femictrcular  canals, 
but  arc  diftributed  more  efpecialiy  over  the  bafe 
of  the  cochicsa,  where  their  extremities  are  ar¬ 
ranged  in  fuch  a  manner  as  to  run  between  the 

laminae 
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laminae  or  plates  of  the  feptum  of  the  cochlea, 
exhibiting  the  appearance  of  a  fine  medullary- 

zone,  beautifully  ornamented  with  plexiform  ftrise 
or  flreaks. 

§  251. 

The  ofcillatory  tremor  which  we  formerly  traced 
and  followed  up,  even  to  the  feneftra  ovalis, 
(§  246.),  is  from  thence  propagated  to  the  vefti- 
bulum,  where,  finally,  through  the  medium  of  the 
fubtle  aqueous  liquid  already  deferibed  (§  249.), 
it  ftrikes  and  imprelTes  the  auditory  nerves  thern- 
felves,  which  are  diftributed  with  infiaite  art  and 
ingenuity  throughout  the  mazy  circumvolutions 
of  the  labyrinth. 


§  252. 

The  impetus  of  found,  flriking  againfl:  the  mem¬ 
brane^  and  being  propagated  through  the  cavity 
of  the  tympanum,  is  thought  to  be  modified  and 
regulated,  not  only  by  the  mufcles  of  the  malleus 
^wAJiapes^  which  appear,  in  their  contraftion  and 
relaxation  to  be  fubjeft  to  the  influence  of  the 
will,  but  alfo  by  the  chorda  tympanic  which  is 
fituated  in  the  middle,  between  the  handle  of  the 
malleus  and  the  longer  leg  of  the  incus.  ’ 
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§  253- 

X^HOSE  rolling  or  verfatilc  globes^ 
denominated  eyes,  are  to  be  confidered  as  the  im¬ 
mediate  inftruments  of  the  fublime  fenfe  of  vifton. 
They  are  fixed  as  if  on  footftalks,  by  their  optic 
nerves  (refpefting  the  deculTation  of  which  we 
have  already  fpoken,  §  205.),  in  fuch  a  manner, 
that  their  infertions  are  not  direSly  oppofite  to 
the  centres  of  the  cornea  and  iris,  but  are  placed 
behind  the  imaginary  axes  of  the  eyes,  in  fitua- 
tions  fomewhat  nearer  to  the  nofe. 

§  254. 

Each  orb  is  compofed  of  various  tunitls  or  coats, 
which  inclofe  humours  of  different  denfities,  and 
fo  extremely  pellucid,  that  the  rays  of  light, 
having  entered  the  pupil  or  window  in  the  ante¬ 
rior  fegment  of  the  orb,  can  pafs  through,  with¬ 
out  the  leaft  interruption,  to  its  bottom  or  oppofite 
fide. 

§  255- 

f 

The  external  involucrum  of  the  globe  of  the  eye 

is  called  fclerotica^  the  anterior  hiatus  or  chalm  of 

which 


which  IS  clofed.up  by  the  tranfparent  cornea^ 
which  is  a  lamellated  membrane,  more  or  lefs 
convex,  and  projefts  in  a  flight  degree  forward, 
like  a  fegment  of  a  fmaller  globe  protruding  out 
of  a  larger. 

§  256- 

Next  to  the  fclerotica  lies  the  tunica  choroidea^ 
which  abounds  in  blood-veflclsj  more  efpecially 
in  verticofe  or  circuitous  veins;  this  coat  is  ftained 
on  each  fide  by  a  black  pigment,  which  loofely 
adheres  to  its  concave  furface  after  the  manner, 
and  with  the  appearance,  of  mucus, 

§  257. 

The  choroides  enclofes,  finally,  the  retina, 
which  is  the  moll  internal  of  the  common  tunics 
embracing  the  vifual  orb.  This  coat  confifts  en¬ 
tirely  of  the  medullary  fubftance  of  the  optic 
nerve,  which  having  perforated  the  fclerotica  and 
and  choroidea,  is  expanded  on  the  concave  fur- 
face  of  this  lad  involucrum,  and  there  arranged 
with  the  utmofl;  beauty  and  elegance  of  ftrufture, 

§  258, 

The  anterior  border  of  the  tunica  choroidea 
terminates  in  a  cellular  ring,  which  is  denominated 
orbiculus  ciliaris,  and  by  means  of  which  the  cho¬ 
roides  is  more  firmly  attached  to  a  correfponding 

'  M  2  groove 
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groove  or  depreffion  in  the  fclerotica.  From  this 
cellular  girdle,  or  attachment,  two  other  membranes 
of  different  kinds,  (namely,  the  iris  and  ciliary 
procejfes'),  originate  and  diverge  from  each  other, 
like  two  expanded  circles. 

§  259. 

The  iris  (the  pofterior  furface  of  which,  being 
overfpread  with  a  dark  pigment,  is  denominated 
uvea)  is  fuuated  anteriorly,  is  gently  convex  on 
the  furface  next  the  cornea,  and  is  furrounded  on 
all  fides  by  a  humour  of  an  aqueous  nature.  That 
fegment  of  the  ins,  which  lies  next  the  nofe  is 
narrower,  while  that  which  looks  towards  the 
temples  is  polfeffed  of  greater  expanfion.  Its  tex¬ 
ture  confilfs  entirely  of  condenfed  cellular  mem¬ 
brane,  without  the  fmallefl  veftige  of  mufcular 
fibres;  upon  the  whole,  it  appears  to  be  in  reality 
a  membrane  fui  generis,  as  was  formerly  well 
obferved  by  Zinn,  and  not  by  any  means  an  ap¬ 
pendage  to  the  choroides.  On  its  anterior  furface 
it  is  differently  coloured  in  different  individuals, 
and  while  diftended  and  animated  with  a  plenitude 
of  life,  it  exhibits  fomewhat  of  a  floccofe  ap¬ 
pearance. 

§  260. 

The  blood-veffcis'of  the  iris  run  principally  on 

its  anterior  furface,  and,  in  the  foetus,  are  con- 

tinued 
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tinned  into  what  is  called  the  inembrana  pupillarh  : 
refpefting  the  nature  and  ufe  of  this  membrane,  I 
have  fpoken  more  fully  in  another  place  It 
appears  to  be  intended  for  the  purpofe  of  pre- 
ferving  the  iris,  (during  the  rapid  growth  of  the 
ball  of  the  eye),  in  a  hate  of  cxpanfion,  and  thus 
rendering  it  more  fit  for  future  motion. 

About  the  feventh  or  eighth  month  of  preg¬ 
nancy,  when  the  ball  oI  the  eye  has  now  acquired 
a  confiderable  magnitude,  this  membrane  begins 
to  open  and  give  way  in  its  centre;  the  elliptical 
arches  of  its  veflTels  arc  retraced  in  a  very  gradual 
manner,  and  thus  form,  in  my  opinion,  the  fmall 
interior  ring  of  the  iris;  it  is,  at  lead,  certain,  that 
not  a  fingle  trait  of  this  ring  can  be  difcovered  in 
the  eyes  of  a  foetus  previoufly  to  the  above-men- 
tioned  period. 

^  261. 

The pojlerior  of  thofe  two  orbicular  membranes, 
of  which  we  have  already  fpoken,  (§  258)  is 
called  the  ciliary  body  or  band;  it  runs  in  a  back¬ 
ward  direftion,  and  therefore,  in  its  progrefs, 
diverges  ftill  farther  from  the  iris;  by  its  external 
border^  which  is  grofs  and  firm,  it  is  attached  to 
the  orbiculis  ciliaris  (§  258),  but  by  its  internal, 

*  Commentat.  foclet.  fcient.  Goettingens.  T.  VII. 
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whiA  is  more  fine  and  delicate,  it  embraces  tbc/ 
margin  of  the  capfule  of  the  lens ;  it  is  alfo  ihaded 
with  that  fame  dufky  pigment,  of  which  we  have 
twice  already  fpokcn. 


Its  anterior  furface,  lying  oppofed  to  the  uvea, 
is  fomewhat  ftriatcd. 


Its  poflerior  furface,  refting  on  the  vitreous 
fubftance,  is  diftinguifhed  by  about  feventy  plicae 
or  folds,  which  exhibit  an  extremely  elegant 
floccofe  appearance;  ihefe  are  called  ciliary  fro- 
cejes,  and  are  remarkable  for  a  vafcular  apparatus 
of  inexprellible  fubtlety  and  beauty. 


§  262. 

In  the  eye-ball  itfelf,  the  membranes  of  which 
we  have  been  hitherto  defcribing,  there  are  en- 
cloled,  in  particular,  three  different  humours. 


The  vitreous  humour  occupies  and  fills  the 
poflerior,  and  by  far,  the  greateft,  portion  of  the 
yifual  orb.  It  is  diflributed,  in  a  countlefs  number 
of  minute  drops,  throughout  as  many  minute  cells 
of  the  mcmbrana  hyaloidea,  in  fuch  a  manner,  that 
the  whole  mafs,  confifling,  in  part,  of  membrane, 
and  in  part,  of  lymph,  exhibits  the  appearance  of 
3  peculiar,  tremulous  jelly. 


S  263- 
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The  anterior  part  of  this  vitreous  fubftance, 
has  appended  to  itfelf,  and  embraces,  in  the  ciliary 
girdle^  a  capfule,  in  which  is  contained  the  chryf* 
ialine  lens^  furrounded  on  all  fides  by  a  very 
fubtle  water,  firft  difcovered  and  defcribed  by 
Morgagni. 

This  lens  kfelf,  is  alfo  compofed  of  extremely 
pellucid  cellular  membrane;  it  is  by  far  more 
denfe  than  the  vitreous  fubftance,  and  is  furniflied 
wdth  fo  minute  a  quantity  of  genuine  humour, 
that,  when  prelTed  between  the  fingers,  it  refembles 
glue  of  the  mod  tenacious  confiftence,  but  at  the 
fame  time  of  aflonilhing  tranfparency. 

§  264. 

The  remaining  portion  of  the  internal  cavity  of 
the  eye,  is  filled  up  by  an  exceedingly  limpid 
ayueous  hu?nour^  and,  by  the  expanded  orbicular 
curtain  of  the  iris,  is  divided  into  two  chambers  : 
thefe  are,  the  anterior,  or  more  capacious  cham¬ 
ber,  which  feparates  the  cornea  from  the  iris,  and 
the  pofterior  one,  of  fmallcr  dimenfions,  extending 
from  the  uvea  to  the  corpus  cUiare. 

§  265- 

Thefe  miofl  precious  and  inefiimable  parts  of 
the  body,  as  Pliny,  the  elder,  has  emphatically 
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called  the  eyes,  are  fecurely  protefted  from  ex¬ 
ternal  injuries,  as  well  by  their  reclufe  fituations 
in  their  orbits,  as  by  their  valviform  coverings, 
the  palpebrce. 


Between  the  folds  of  the  palpebr(z  arc  planted, 
in  iinmenfe  profufion,  the  crouded  febaceous  fol¬ 
licles  of  Meibomius;  their  extreme  or  lower  edges, 
fringed  with  three  or  four  phalanges  of  ciUa  or 
lafhes,  are  kept  in  an  expanded  (late  by  certain 
cartilages  called  tarfi^  which  are  alfo  of  further 
fervice  in  facilitating  the  motion  of  the  palpebras 
on  the  eye-balls. 


But  (to  adopt  the-  language  of  the  eloquent 
Cicero)  the  parts  fituated  immediately  above  the 
palbebrae,  being  clofely  mantled  in  the  fupercilia 
or  eye-brows  intercept  and  turn  afide  the  fweat 
flowing  down  in  ftreamlets  from  the  head  and  face, 
and  alfo  ferve  to  moderate,  in  a  certain  degree, 
the  exceffive  effulgence  of  light. 


§  266. 

For  the  purpofes  of  lubricating  the  eyes,  of 
.  preferving  their  fplendor,  and  of  wafhing  out  he¬ 
terogeneous  fubftances,  the  tears  are  provided  : 
the  principal  fource  of  this  fluid  is  a  fmall  conglo¬ 
merate  gland,  deeply  fituated  in  a  deprelTion  to¬ 
wards  the  external  part  of  the  circumference  of 

the 
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the  orbit.  The  excretory  dufts  belonging  to  this 
gland  are  numerous,  but  extremely  tender  ;  they 
are  fuppofed  to  convey,  from  both  eyes,  in  the 
courfe  of  twenty-four  hours,  about  two  ounces  of 
tears  ;  After  having  been  excreted,  the  tears  are 
again  abforbed  by  the  punda  lacrymalia^  from 
whence  they  are  conduced  through  what  are 
called  the  cornua  limacum^  ox  fnaiF^  horns ^  to  the 
lachrymal  fac,  and  from  thence  finally  difcharged 
into  the  lowermofl:  paflage  of  .the  nares. 


§  267. 

Thus  much  it  was  necelTary  to  prernifc  refpeft- 
ing  the  admirable  ftrufture  of  the  vifual  organ. 
We  come  now  to  treat  of  the  funftions  of  this 
organ,  or,  in  other  words,  to  confider  the  dodrinc 
of  vifion. 

« 

All  the  rays  of  light  which  fall  on  the  convex 
furface  of  the  cornea  pafs  through  it,  provided 
their  angle  of  incidence  be  lefs  than  that  of  48 
degrees.  In  confequence,  not  only  of  the  den- 
fity,  but  alfo  the  figure  of  the  aqueous  humour, 
the  rays  are  refrafted  in  that  medium,  and  turned 
a  little  nearer  to  the  real  axis. 


As  many  of  the  rays  as,  having  pafifed  through 
the  pupil,  enter  the  cryftalline  lens,  mull  necef- 


farily,  in  this  more  denfe  medium,  be  fubjefted 
to  a  (till  higher  degree  of  refraftion. 

But  by  means  of  the  more  attenuated  and  lefs 
refraftive  vitreous  medium,  wife  provifion  is  made 
to  prevent  thefe  rays  from  uniting  in  a  focal  point 
at  too  Ihort  a  diflance :  this  point,  being  thus 
farther  removed  from  the  convex  furface  of  the 
cornea,  falls  on  the  retina^  and  there  exhibits,  in 
an  inverted  pofition,  the  images  of  all  objefts 
prefented,  and  that  in  perfeft  correfpondence  to 
the  nature  of  furrounding  and  attendant  circum- 
ftances. 

§  268. 

This  difference  in  the  denfity  of  the  refrafting 
media  of  the  eye,  exhibits  a  very  ftriking  inftance 
of  the  exquifite  and  inimitable  workmanfhip  of  the 
divine  creator.  By  means  of  this  diverfity,  fuch 
a  complete  remedy  is  provided  againfl  the  two¬ 
fold  feparation  or  divergency  of  the  rays  of  light, 
(the  one  arifing  from  the  different  refrangibility 
of  the  different  coloured  rays,  the  other  from  the 
very  figure  of  the  lenfes),  that  they  are  all  finally 
collefted  and  united  in  the  fame  focal  point. 

§  269. 

The  celebrated  problem,  in  which  the  caufe  is 
demanded,  wherefore  we  fee  thofe  objefls  ereft, 
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the  Images  of  which  are  neverthelefs  exhibited  ia 
an  inverted  pofition  on  the  retina.^  appears  to 
admit  of  an  eafy  folution,  when  we  confider,  that 
objects  are  faid  to  be  inverted,  only  from  the 
relation  they  bear  to  others,  which  are  exhibited 
in  an  ereft  polition. 

In  as  much  then  as  the  images,  not  of  a  few, 
but  of  all  objefts,  even  of  our  own  bodies,  are 
received  by  the  retina  in  the  fame  relative  pofition, 
the  fituations  and  relations  of  the  whole  of  them 
harmonize  and  correfpond  to  one  another,  equally 
as  well,  as  they  could  poiTibly  have  done,  had 
their  pofitions  been  truly  ereft :  in  confequence 
of  this,  the  mind,  (which  does  not  attend  to  the 
image  itfelf,  but  to  the  fenfation  excited  by  its 
impreffion),  is  fufficiently  guarded  againlf  embar- 
ralTment  and  millake. 

§  270. 

In  as  much  as  the  conditions,  elTentially  necef- 
fary  for  the  purpofes  of  acute  and  diftin£i:  vifion, 
are  extremely  numerous  and  varied,  the  creator  of 
man  has  made  the  wifeft  provifion  for  thefe,  by 
endowing  the  part,  fubfervient  to  this  fublirac 
fenfe,  with  a  great  variety  of  funftions. 

As  a  certain  ade(^uate^  but  yet  dejinite,  quantity, 
and  not  too  potent  a  glare,  of  light,  is  eflential 


to 


i88 


OF  VISION. 


to  the  exiftence  of  clear  and  perfeft  vlfion,  a  two¬ 
fold  caution  is  thus  taken  ;  firft:,  to  admit,  (ac¬ 
cording  as  the  light  is  ftronger  or  weaker),  a 
greater  or  lefs  column  of  rays  to  fall  on  the  lens ; 
and  fecondly,  that  all  fuperfliious  rays  which  enter 
the  eye,  and  tend  only  to  dazzle  by  the  intenfity 
of  their  fplendour,  be  abforbed  and  rendered 
inaftive. 

The  former  of  thefe  purpofes  is  elFeftually  ac- 
compliflied  by  the  motion  of  the  iris ;  the  latter, 
by  means  of  the  black  pigment. 

§  271. 

The  iris  poiTefles  an  aftonifliing  mobility,  by 
which  it  accommodates  itfelf  fo  perfeftly  to  the 
quantity  of  light  afting  on  it,  that  when  expofed 
to  a  more  intenfe  glare,  it  is  immediately  expanded, 
and  thus  diminillies  the  fize  of  the  pupil,  but  when 
fubjefted  to  the  aftion  of  a  weaker  light,  it  is 
again  retraced,  and  the  pupil  confequently  en- 
larged. 

o 

Phyfiologifts  have  attempted  a  fatisfaftory  ex¬ 
planation  of  this  motion,  in  a  variety  of  modes, 
founded  on  different  principles;  by  fome  it  has 
been  derived  from  diverfified  impulfes  of  the  blood 
on  the  tender  velfels  of  the  moving  part,  while 
others  have  figured  to  themfelves  the  exiftence  of 
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certain  imaginary  mufcles  in  the  iris,  and  have 
committed  to  them  the  whole  of  the  phenomenon 
in  queftion,  &c.  But  1  have  lately  made  it  appear 
in  a  feparate  paper,  that  neither  of  thefe  modes 
of  explanation  is  well  founded,  but  that  it  is  much 
more  agreeable  to  evidence,  and  correfpondent  to 
the  phenomena  of  nature,  to  derive  the  immediate 
caufe  of  the  motion  of  the  iris  from  its  vita  pro- 
pria,  or  fpecijic  life.  (§  47.)  The  more  remote 
caufe  of  this  motion,  as  we  obferved  on  a  former 
occafion  (§  256),  cannot  be  referred  to  any  other 
fource,  than  the  re-a6iion  of  the  fenforium  itfelf. 

§  272. 

The  funftion  of  this  dulky  pigment,  of  which 

we  have  already  fo  repeatedly  fpoken  (§  256, 

259»  261,)  to  wit,  that  it  is  deftined  to  abforb 

the  fuperfluous  rays  of  light,  and  is  hence  of  the 

utmoll  importance  in  the  bufmefs  of  perfeft  viGon, 

may,  befides  other  arguments,  be  fafely  inferred 

from  difleftions  of  the  eyes  of  various  animals; 

but  is  more  completely  demonllrated  and  ellab- 

lilhed,  by  the  morbid  conflitution  of  the  white 

-Slthiopians,  or  Albinos,  as  they  are  called,  in 

whom,  from  a  deficiency  of  this  pigm.ent,  the 

organs  of  vifion  are  painfully  tender,  and  the  im- 

pulfe  of  light  confequently  too  powerful  to  be 
borne. 


§ 
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§  273. 

It  is  further  requifite,  that  the  focus  of  re- 
frafted  rays  be  perfectly  formed  on  the  retina,  fo 
that  it  may  ftrike  the  very  point  of  vifion,  and  be 
neither  fo  far  extended  as  to  fall  behind  it,  nor  fo. 
much  contrafted  as  to  terminate  before  it,  in  the 
■vitreous  fubftance. 

The  latter  of  thefc  deviations  from  perfeft 
vifion  is  what  takes  place  in  thofe  individuals 
called  myopes,  in  whom  the  lucid  cornea  is  rather 
too  convex  and  gibbous. 

But  the  former  deviation  is  that  under  which 
the  prejbytee  labour,  as  the  conformation  of  the 
anterior  parts  of  the  eyes  is  direftly  the  reverfe. 

§  274. 

But  as  an  eye  perfeftly  found  is  able  to  difcern, 
with  equal  diftinftnefs,  bodies,  whether  at  a 
greater  or  lefs  diftance,  it  muft,  without '  doubt, 
be  furnilhed  with  peculiar  faculties  or  powers  of 
accommodating  itfelf  to  the  various  diftances  of 
objeas.  That  thefe  internal  and  accommodating 
changes  of  the  eye,  are  in  a  great  meafure  pro¬ 
duced  by  the  preflure  of  the  recli  mufcles  on  the 
ball  which  they  embrace,  is  a  pofition  fo  clear, 
and  apparently  well  founded,  as  fcarcely  to  admit 
of  a  doubt.  Befides  other  arguments  which  might 
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.be  advanced  in  favour  of  this  opinion,  I  am 
induced  to  adopt  it  in  confideration  of  the  very 
lingular  ftrufturc,  and  extreme  flexility,  of  the 
fclerotica,  in  the  eye  of  the  Greenland  phoca,  or 
fea-calf.  By  this  peculiarity  of  fabrication  and 
arrangement,  nature  has  made  the  moft  exquiftte 
provifion  to  enable  this  amphibious  animal  to 
enjoy  at  all  times,  the  advantages  of  vifion, 
though  palling  its  life  alternately  in  media  of  very 
different  denfities. 

§  275. 

By  means  of  thefe  fame  mulcles,  our  eyes, 
whilft  we  are  awake,  are  perpetually  agitated, 
altaough  with  an  almoll  infenfible  motion,  and  fo 
direcled  as  to  have  their  vifual  axes  arranged  in 
right  lines  with  the  objefts  viewed.  For  although 
the  whole  of  the  retina  be  polfelfed  of  fenfibility, 
yet  it  is  not  in  every  part  equally  well  adapted  to 
receive  the  images  of  objects. 

For  at  the  genuine  axis  of  the  eye-ball,  in  the 
place,  for  example,  where  the  optic  nerve  enters, 
it  appears,  from  the  well-known  and  celebrated 
experiment  of  Mariotte,  that  the  human  eye '  is 
deftitute  of  the  power  of  vifion. 

« 

But  iht  principal  focus  of  the  retina,  and  that 
Which  ought  to  be  confidered  as  the  leading  and 

^  immediate 


immediate  inftrument  of  diftinft  vifion,  is  fituatei 
in  an  imaginary  axis  of  the  eye-ball,  which  is  fup- 
pofed  to  pafs  through  the  centre  of  the  cornea, 
and  to  be  thus  continued  through  the  centre  of 
the  whole  orb.  It  is  not,  however,  (as  was  lately 
obferved  by  the  celebrated  Kaeftner  In  his  com¬ 
ments  on  certain  works  of  Boerhaave),  to  be 
from  hence  underftood,  that  we  are  unable  to  fee 
clearly  and  dillinclly,  more  than  one  fingle  point 
of  an  objeft  while  the  eye  remains  perfectly  at 
reH,  and  that  wc  are  obliged  to  fliift  or  alter  its 
axis  in  order  to  diftinguilli  any  other  point.  The 
cafe  is  quite  otherwife,  becaufe  the  fenfation  pro¬ 
duced  by  one  entire  objeft,  is  alfo  itfelf,  like  its 
original,  or  exciting  caufe,  one  and  entire. 

§  276. 

The  habit  of  direfting  the  axis  of  the  eye  with 
difpatch  and  facility  towards  the  objeft  of  vifion, 
is  finally  acquired  only  by  ufe  and  daily  exercife. 
That  this  is  a  pofition  founded  in  truth,  isdemon- 
ftrated  not  only  by  the  example  of  fuch  individuals 
as,  having  been  born  blind,  acquired  afterwards 
the  power  ot  vifion  in  adult  age,  but  alfo  by  that 
of  tender  infants,  who  feldom  attain  to  this  happy 
facility  of  moving  their  eyes  previoufly  to  the 
third  month  after  birth. 


§  277' 
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§  277- 

To  the  fame  power  of  cuflom  and  habit,  muft 
^e  a!fo  attribute  the  remarkable  circumftance  of 
our  feeing  objefts  only  Angle,  though  our  eyes  be 
two  in  number.  New-born  infants  appear  to  fee 
objefts  double,  and  double  vifion,  which  fre¬ 
quently  continues  fometime  after  certain  difeafes 

_  * 

of  the  eves,  may  be  at  length  overcome  and  re¬ 
moved  by  nfe  and  exercife. 

§  278. 

T\\t  joint  power  of  both  eyes,  with  regard  to 
the  acumen  and  ftrength  of  vifion,  does  not, 
according  to  the  calcu'at  on  of  Jurin,  exceed  that 
of  one  eye,  more  than  a  thirteenth  part. 

And,  agreeably  to  an  obfervation,  long  fince 
made  by  that  celebrated  painter  Leon,  da  Vinci, 
It  IS  much  bell  in  judging, of  the  diftances  of 
objefts  to  make  ufe  of  one  eye  only. 

§  279. 

Finally,  In  treating  of  the  ftrength  and  per- 
feftion  of  the  eye,  our  former  illuftrious  country¬ 
man,  lob.  Mayer,  demonftrated,  by  a  ferics  of 
very  elegant  and  ingenious  experiments,  that  the 
angle  of  vifion  ought  to  exceed,  in  dimenfions,  at 
leaft  34  feconds  of  a  degree.  From  hence  he  at 
time  illuftrated  and  proved  the  extreine 
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perfeftion  of  the  human  eye,  becaufe  this  extent 
of  the  angle  of  vifion  may  continue  nearly  the 
fame,  under  any  light  whatever,  whether  that  of 
the  meridian  fun,  or  that  of  a  weak  lamp,  fo  that 
though  the  window  or  pupil  of  the  eye  be  greatly 
contrafted  and  diminifhed,  yet  the  clearnefs  of 
vlfion  can,  from  that  fource,  be  fcarcely  in  any 
degree  aiTecied. 

§  280. 

From  hence  wc  may  infer,  the  inconceivable 
fmallnefs  of  the  images  of  objcfts  which  are  thrown 
and  delineated  on  the  retina,  and  which  are  never- 
thelefs  impreffed  with  fo  much  force,  that,  under 
certain  circumftances,  veftiges  of  them  remain  a 
confiderable  time,  even  after  the  objefts  them- 
felves  have  been  entirely  removed  from  the  eye. 


OF  THE  INTERNAL  SENSES. 


SECT.  XXII. 

®F  THE  INTERNAL  SENSES,  AND  OTHER  FACULTIES 

OF  THE  MiND. 

§  281 

J.  HROUGH  the  medium  of  ,thofe  ex¬ 
ternal  fenfes,  ot  which  we  have  hitherto  treated, 
ideas  are  conveyed  to  our  nobler  part,  the  mind; 
for,  agreeably  to  the  tenor  and  fpirit  of  a  well- 
kn  )wn  theorem,  nothing  can  enter  the  under- 
ftandiiig  fave  by  the  route  or  avenue  of  the  fenfes/ 

§  282- 

For  the  purpofes  of  receiving  and  preferv- 
ing  the  ideas  thus  acquired,  by  the  aid  of  the 
fenfes,  and  alfo  for  making  the  bell  ufe  and  im¬ 
provement  of  the  intelleftual  flock  received,  va¬ 
rious  faculties  of  the  mind  contribute  their  united 
exertions.  Though  thefe  faculties  be,  (as  we 
have  already  had  occafion  to  obferve,  §  42.), 
widely  different  from  the  vital  energies  which 
refide  in  the  body,  neverthelefs,  by  means  of  the 
nervous  fyflern,  they  are  fo  clofely  connefted  with 
thofe  corporeal  energiys,  that  an  aftonifhing  in- 
tercourfe  is  thus  eflabhfhed  and  fupported  between 
the  body  and  mind,  (§  211.) 


1^6  OF  THE  INTERNAL  SENSES. 

§  283. 

The  firfl:  of  thofe  powers,  poffeffing  indeed, 
apparently,  the  lowed:  grade,  is  the  faculty  of 
tercepticn^  by  means  of  which  the  mind  is  ren¬ 
dered  confcious  of  impreffions  made  on  the  dif» 
ferent  organs  of  fenfe. 

^  284* 

This  faculty  is  aided  by  another,  of  better  rank 
and  higher  dignity,  namely,  atteniion^  which  fo 
direfts  and  determines  the  mind  towards  any  idea 
when  once  excited,  as  to  rivet  us  thoughts  to  that 
objeft  alone. 

§  285. 

For  the  important  purpofes  of  preferving  ideas, 
which  have  been  already  perceived,  of  re-exciting 
them,  and  affociating  them  into  more  lively  and 
pifturefque  fpecies  of  imagery,  two  other  faculties, 
called  internal  fenfss,  are  brought  into  a£lion  : 
thefe  are  memory  and  imagination^  two  powers, 
which,  though  nearly  allied  to  each  other,  may, 
notwithftanding,  be  readily  diftiuguiihed  by  the 
Ibllowing  charafters  :  memory  appears  to  be  more 
fubfervient  to,  and  engaged  in,  the  reception  and 
retention  of  arbitrary  figns  of  things  ;  whereas, 
imagmation,  on  the  conti-ary,  wakes  up  rather  the 
very  images  of  things,  bellows  on  them  form  and 
colouring,  and  marflials  them  under  the  view  of 
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tlie  mind,  a^i  if  the  objeas  themfelves  were  again 
actually  prefeiit :  this  faculty  is  more  particularly 
and  powerfully  exercifed  on  luch  objefts  as  are 
calculated  to  excite  fenfatiens  of  pleafure  or  diAnifl. 


§  286. 

Upon  the  whole,  the  faculty  of  choofng  and 
refiifing^  and,  (w-hen  w^e  confiJer  the  matter  a 
little  more  minutely),  even  the  foundation  of  the 
whole  will  itfelf,  appear  to  refl  anJ  depend  en¬ 
tirely  on  certain  agreeable  and  difagreeabre  varie¬ 
ties  of  fenfation. 


§  387. 

From  the  fame  prolific  fource,  namely,  the 
imagination,  are  alfo  to  be  derived  the  affections 
or  commotions  of  the  mind,  to  which  we  fee  dif¬ 
ferent  individuals  varionfly  fubjefted,  in  confor¬ 
mity  to  the  countlefs  diverfities  of  exifling  tempe¬ 
raments  (§  50.)  The  very  intimate  and  inftan- 
taneous  confent  of  thefe  affections  with  certain 


functions  of  the  body,  appears  flrikingly  evident 
in  anjnfinitude  of  examples  ;  thus,  for  inffance, 
there  is  fcarcely  a  fingle  palTion  of  the  mind,  which 
does  not  pofTcfs  confiderable  influence  over  the 
motion  of  the  heart,  the  appetite  for  food,  and  the 


powers  of  digejlion,—i\oi  to  defeend  to  a  minute 
flaecification  of  particular  effects,  fuel-,  for  exam¬ 
ple,  ns  tne  action  of  fhaine  in  nivin'T  rife 

O  O 


to 


blufoing,^ 
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bluJJjing^  the  aftion  of  love  or  hatred  on  the  organs 
which  ferve  to  diftinguilli  the  fexes,  the  aftion  of 
anger  on  ;he  fecretion  of  bile,  &c.  &c. 

While  fpeaking  of  the  efFefts  produced  in  the 
econoi;ny  of  the  human  body,  by  the  commotions^ 
of  the  mind,  it  is  proper  to  obferve,  that  they 
may  be  divided  into  Jiimuhmt  and  fedatlv'e^  or 

into  thofe  which  excite^  and  thofe  which  deprefs. 

\ 

Of  the  former  dcfcript^on  are  joy,  love,  hope, 
anger,  &c. 

Of  the  latter,  fear,  forrow,  noftalgia,  and  other 
fpecies  of  permanent  defire  or  longing,  terror, 
envy,  &c. 

.§  288. 

Thofe  faculties  of  the  mind  hitherto  enume¬ 
rated,  are  obferved  to  exiil:  in  brutes  as  well  as 
man,  though  the  latter  undoubtedly  pofleffes  them 
in  by  far  the  higheft  degrees  of  Ilrength  and  per- 
feflion  :  thus,  for  example,  in  none  of  the  inkrior 
animals  do  we  difcover  a  memory  fo  extenfive  in 
its  range,  and  fo  powerful  in  its  tenacity  ;  in  none 
do  we  difcover  fuch  a  fpl^ndid  brilliancy,  and 
glowing  warmth  of  imagination  ;  in  none  do  we 
difcover  fuch  an  unbounded,  and  fometimes  fatal, 
vehemence  of  mental  palTions,  See* 

§  289. 
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§  289. 

rhe  leading  prerogative  of  the  human  mind, 
confifts  in  this,  that  it  alone  poffclTes  the  cxclufivc 
power  of  reafon^  by  means  of  which  it  is  able  to 
judge,  to  form  abflraft  ideas,  &c.  and  which  exerts 
alfo  tiie  greatefl  influence  over  moil;  of  the  other 
fiicukies  of  the  mind.  In  place  of  this  divine 
power,  otlier  animals  are  endowed  with  various 
infiincls^  or  blind  and  involuntary  bnpidfcs^  which 
lead  tiiein  to  the  performance  of  fuch  aftions,  as 
are  fuirable  to  their  feveral  economics  and  modes 
of  life.  Of  thefe  inftinftive  impulfes  man,  on  the 
other  hand,  is  furniflied  with  fcarcely  any,  fave 
that  which  prompts  him  to  participate  in  venereal 


gratifications. 


§  290. 


T.  he  immenfe  and  ftriking  difference  between 
animal  injlind  and  human  reafon^  will  appear 
glaring  as  tne  noon-day  light  to  him  who  confiders; 


*1  hat  inffincls  are  faculties  co-eval  with  birth, 
wheieas,  on  the  other  hand,  the  ufe  of  reafon  is 
acquired  only  by  culture  and  education  : 


Ihat  inftinfh  remain  flationary,  and  admit  of 
no  improvement,  whereas  the  expanfive  improve- 
m^nc  and  exercife  of  reafon,  are  literally  free  from 


circumfcrionon : 


N  4 


That 
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That  inflinfls  are  fuired  only  to  the  deftined 
mode  of  life,  to  the  climate,  &c.  of  each  fpecies 
of  animals,  and,  on  this  account,  are  not  adequate 
to  the  exigencies  of  man,  who,  confined  to  no 
climate,  exclufively  reftrifted  to  no  mode  of  life, 
is  deftincd  to  be  an  inhabitant  of  the  world  at 
large :  from  which  boundlefs  and  fplendid  prero¬ 
gative,  an  inconceivable  diverfity  of  wants  arife,, 
which  firnple  inftinft  is  too  weak! — far  too  weak 
to  fupplyl  but  which,  the  powers  of  reafon,  from 
refources  equally  diverfified  as  the  emergencies 
themfelves,  are  able  to  fatisfy,  in  the  moll;  ample 
and  complete  manner. 

Laftly,  another  high  prerogative  of  man,  de¬ 
pending  on  the  powers  and  exercife  of  his  reafon, 
is  the  ufe  of  fpeech,  of  which  we  have  briefly 
fpoken  on  a  former  occafion  (§  154.)  This  in¬ 
valuable  privilege  is  the  exclufive  boafl  of  man 
alone,  brutes  being  only  furnifhed  with  voice,  or 
a  power  of  emitting  found. 

■  ^ 

( 

0 

SECT. 
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SEC  T.  XXIII. 


©F  THOSE  ACTIONS  OF  THE  BODY  WHICH  ARE 
SUBJECT  TO  THE  POWER  OF  THE  WILL. 


§  291. 

The  nerves,  as  we  have  alread7 
are  fo  conftirutcd  as  to  perform  two  different 
functions  (§  215),  namely,  fenfation  and  motion. 
The  doftrine  of  the  former  we  have  already  con- 
lidered.  It  yet  remains  to  add  a  few  obfervations 
on  the  fubjeft  of  the  latter. 

✓ 

§  292. 

The  motions  in  general  of  the  feveral  parts 
of  the  human  body,  are  ufually  divided  into  two 
claffes,  one  of  which  is  excited  and  governed  by 
the  power  of  the  will,  while  the  other  is  not  in 
any  meafure  fubjeft  to  its  injiuence ,  or  controul. 

For  examples  of  the  latter  clafs,  phyfiologifls 
commonly  refer  to  the  harmonious  aftion  of  the 
heart,  and  likewife  to  the  periftaltic  motion  of  the 
inteflines  and  certain  other  vifeera  &c.- 


Inftanccs 
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'  Inftances  of  the  former  clafs  we  have  in  the 

$ 

motions  of  by  far  the  greater  part  of  the  other 
mufcles  of  the  body. 

Doubts  are  (fill  entertained,  with  refpeft  to  the 
real  nature  of  certain  motions  ythich  take  place  in 
the  human  fyftem ;  fuch  as  the  motions  in  refpira- 
tion,  in  fneezing,  in  the  tenfion  of  the  membrana 
timpani,  &c.  Thefe  are  by  fome  claffed  with  the 
voluntary,  by  others  with  the  involuntary,  while 
others  again  refer  them  to  a  third  clafs,  called 
7nixed  motions. 

§293.  -  p 

When  this  divifion,  however,  is  confidered  with 
a  little  more  fteadinefs  and  attention,  it  is  eafily 
perceived  to  be  embarraffed  with  fuch  momen¬ 
tous  difficulties,  that  it  is  fcarcely  poffible  to 
afcertain,  and  mark,  with  definitude,  the  ^^iccife 
limits  between  the  daffies. 

( 

For,  on  the  one  hand,  a  few  of  the  funffiions 
of  our  bodies,  over  which  the  will,  unaffiffied  by 
other  powers,  may  be  faid  to  poffiefs  no  command 
at  all,  may  notwithflanding  be  excited  and  brought 
into  aftion,  when  the  imagination  and  paffiions  of 

the  mind  aft  in’concert  with  the  will. 

( 

On 
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On  the  other  hand  there  are  not  vvantiiiGf 
inftan  es  of  mufcular  funftions,  which,  though 
nafnrally  fuujeft  to  the  immediate  command  of 
the  will,  have,  notwithhanding,  been  rendered  in 
a  great  meafure  involuntary ,  by  the  plaftic  power 
of  cujlom,  (the  influence  and  energetic  agency  of 
which,  on  animal  motions,  arc  indeed  of  the 
utmofl:  moment  and  importance.)' 

§  294. 

Of  this  latter  defcription  are  thofe  kinds  of 
mufcular  motion,  which,  although  at  other  times 
fubjeft  to  the  controiil  ,of  the  will,  yet,  under 
certain  circumftances,  take  place  not  only  without 

the  confc'ioufncfs,  but  even  contrary  to  the  inch- 
nation  of  the  mind. 

Thus,  for  example,  we  wink  contrary  to  our 
determination,  when  the  finger  of  a  friend  is 
haftily  approached  towards  our  eye,  although  it 
does  not  touch  it;  and  in  moft  perfons,  the  flexion 
of  the  little  finger  is  ufually  attended  with  a  fyn- 
chronous  flexion  of  the  ring  finger,  though  a  de¬ 
termination  had  been  formed  to  preferve  the  latter 
entirely  unbent. 

Without  the  confcioufnefs  of  the  mind  we  fre¬ 
quently  move  our  limbs,  even  when  wrapt  in  the 
moll:  profound  fleep. 


There 
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There  are,  on  the  other  hand,  exstnples  of 
niufcles,  which,  although  lor  the  moft  pdrt  per- 
obedient  to  the  wi'h  yet  in  certain  cafes 
'  reiufe  to  obey  its  comn>anv:I's.  To  this  heed  we 
may  refer  the  difficulty  of  defcrhhig,  by  fyn- 


chronous  movements,  circles  in  concrahy  directions, 
with  the  hand  and  foot  of  the  fame  fide,  togctner 
with  other  motions  of  a  fimilar  nature,  which, 
although  truly  voluntary,  and  extremely  eafy 
when  praftifed  alone,  are,  notwithftanding,  per¬ 
formed  with  the  utmoft  difficulty,  if  an  attempt 
be  made  to  afTociate  them  with  certain  other 
motions. 


§  295. . 

With  refpeft  to  thofe  motions,  which  phyfio- 
iogifts  fuppofe  to  be  perfeftly  exempt  from  the 
influence  of  the  will,  I  know  of  .none  which  can 
be  clearly  and  unexceptionably  referred  to  this 
head,  fave  the  fpafms  of  the  uterus^  in  the  laibour 
of  parturition. 

With  refpeft  to  the  pulfation  of  the  heart,  a' 
very  remarkable  account  ftands  on  record  of  a 
Britifli  colonel,  who  polfeATed  a  power  of  fuf- 
pending,  at  pleafurc,  the  motion  of  both  the  heart 
and  arteries.  In  confirmation  of  the  truth  of  this, 
we  have  the  public  teflimony  of  Baynard  and 
Cheyne,  two  phyficians  of  the  highefl;  reputation 
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and  veracity,  who  were  thetnfelves  witneffes  to 
the  aftonifliing  phenomenon. 

That  the  motion  of  the  ftomach  may  be  volun- 
tary,  (as  indeed  the  procefs  of  rumination  in 
general  feems  to  evince),  I  had  once  an  oppor¬ 
tunity  of  afcertaining,  to  my  entire  fatisfaftion,  in  a 
ruminating  human  fubjeft,  in  whom  this  retrogadc 
or  reverted  motion  of  the  ftomach,  was  under  the 

mod  perfeft  fubjeftion  to  the  command  of  the 
will. 

Although  the  motion  of  the  iris  be  involuntary, 
in  by  far  the  greater  part  of  the  human  race,  I 
have,  notwitliftanding,  been  favoured  with  an 
account,  fafficiently  authenticated,  of  a  man,  who 
poffelTed  a  power  of  voluntary  command  over  this 
membrane,  in  fuch  a  manner,  as  to  be  able,  by  a 
very  finaular  effort,  to  contra^  the  pupil  of  the 
eye  even  in  a  weak  and  dull  light. 

There  are  indeed  a  great  variety  of  motions, 
which,  though  generally  performed  without  the 
influence  of  the  mind,  are  neverthelefs  voluntary 
in  certain  individuals,  efpecially  if  a  high  degree 
of  attention,  and  a  vigorous  effort  of  imagination 
be  excited.  Thus,  I  have  known  men,  who  were 
able  at  any  moment,  to  produce  and  exhibit  on 
themfelves  a  fpafmodic  horripilation  of  the  flein, 

and 


,1 


§m 


and  alfo  to  renew  and  completely  revive  in 
themfelves  the  ideas  or  perception  of  certain  difa* 
greeable  fenfations. 

§  296. 

Perha!ps  thofe  phenomena  may  be  farirfaftorily 
explained  from  the  re~adion  of  the  fenjoriumj 
which  appears  to  be  indeed  as  powerfully  excited 
by  means  of  the  imagination  waking  up  and 
exhibiting  before  it,  the  image  of  an  aftive 
fliraulus,  as  by  the  Jlimulus  iffelf^  when  imprefling 
it  by  its  afttial  prefence.  There  are  indeed  an 
infinitude  of  phenomena  of  the  animal  economy, 
which  admirably  correfpond  to  this  explanation  ^ 
as  the  various  caufes,  for  example,  which  excite 
ereftions  of  the  male  penis,  &c. 

§  297. 

With  regard  to  voluntary  motions  in  general, 
it  may  be  proper  finally  to  obferve,  that  they  are 
among  the  primary  and  leading  charafteriftics 
which  ferve  to  diftinguifii  the  animal  from  the 
vegetable  kingdom^  for,  as  on  the  one  hand,  a 
power  of  -voluntary  motion  is  never  obferved  to 
be  polfelTed  by  any  plant,  fo  on  the  other,  fuch  a 
power  conftitutes  an  eflential  attribute  of  even  the 
moft  firople  and  imperfeft  genera  of  animals.  , 


§  298. 
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§  298. 

In  our  own  fyftems,  the  voluntary  motions  fur- 
nifli  the  p  full  and  flriking  evidence,  of  that 
intiniiitc  cud.  t'^Iy  ulionilhin^  h,armonyj  whicli 
fuaiifts  bei -^een  the  mind  and  the  body.  Of  the 
ejti-L  nee  of  this  harinony  every  one  will  be  con¬ 
vinced,  who  confiders  with  attention,  the  amazing 
cckriry  with  which  fuch  diverfied  motions  fucceed 
each  other  in^the  fingers  of  an  able  and  llcillfui 
perlormer  on  the  violin,  or  in  our  organs  of 
fpeech,  while  we  are  engaged  in  converfation. 


SECT.  XXIV. 


OF  MUSCULAR  MOTION. 

§  299, 

The  immediate  organs  of  by  fan  the 
greater  number  of  the  motions  of  our  bodies,  are 
the  mufclcs,  which  confiitute  the  principal  portion 

and  bulk  of  what  are  called  fartes  Jmihres. 

\ 

\ 

§  300. 

T  he  mufcles  are,  however,  diftinguiflied,  in  a 
particular  manner,  from  the  reft  of  the  fimilar 
pam,  by  a  cwcfold  charafleriftic  ;  depending 
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on  their  texture  ;  and  the  other  of  a  very  fingular 
nature,  derived  from  their  vital  energy. 

§  301- 

Their  texture  is  flefliy,  compofed  of  a  peculiar 
fet  of  fibres,  of  a  very  pale  red  coIo\ir :  they  are 
fo  joined  together,  that  every  mufcle  confifts,  in 
the  firft  place,  of  fibrous  cords,  thefe  cords  again, 
of  finaller  bundles  of  fibres,  which  bundles,  by  a 
ftill  further  progreffive  divifion,  may  be  finally 
feparated  and  refolved  into  fleflay  fibres  and  fibrils 
of  inconceivable  minutenefs. 

§  .302- 

Each  mufcle  is  incloied  in  a  cellular  (heath  or 
covering,  which,  palling  into  the  very  fubftance 
of  the  mufcle,  appears  to  be  interwoven  through¬ 
out  the  whole  of  its  volume,  and  thus  forms  par- 
titions,  firih  between  the  larger  lacerti,  then  be- 
tween  the  finaller  fafciculi  or  bundles,  and  lafily, 
between  the  fibres  and  more  minute  fibrils  thera- 

felves. 

§  303* 

Befides  this  cellular  expanfion,  the  whole  tex- 
turc  of  the  mufcles  is  alfo  interfperfed  with  an 
infinitude  of  blood-velTels  and  nervous  filaments  ; 
of  thefe,  the  latter  appear  to  deliquate  into  an 

infcrutable  pulp,  and  to  be  thus  very  intimately 
^  *  blended 
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blended  along  with  the  mufcular  fibres ;  but  the 
former  are  fo  extenfivelj  and  minutely  interwoven 
among  thofe  very  tender  fibres,  as  to  paint  the 
whole  of  the  fleihy  parts  with  that  beautiful  crim- 
fon  dye,  by  which  they  are  uniformly  charafteriled. 
When  tiiefe  are  thoroughly  waflied,  they  are 
again  reftored  to  their  native  colour,  which,  as 
already  obferved  (§  301.),  is  fomewhac  pale. 

§  3®  4* 

Finally,  a  circumfiance  common  to  moft  of  the 
raufcles  is,  that  they  terminate  in  tendons — parts, 
which,  though  likewife  of  a  fibrous  texture,  are 
notwithftanding  fo  extremely  different,  with  refpeft 
to  colour,  ftruaure,  elafiicity,  &c.  that  their  entire 
difagreement  from  both  the  preceding  kinds  of 
fibres,  is  very  eafily  afeertained  and  demonfirated. 
Hence,  therefore,  we  are  enabled  fuccefsfully  to 
refute  the  opinion  of  thofe  phyfiologifts,  who  have 
erroneoufly  fuppofed,  that  the  tendinous,  are  no¬ 
thing  more  than  mere  continuations  of  the  mufcu¬ 
lar  fiores.  To  the  adoption  of  this  opinion,  they 
have  been  inadvertently  led  by  attending  to  the 
following  phenomenon,  obfervable  in  the  mufcles 
of  infants  ;  namely,  if  we  compare  the  mufcular 
paits,  of  thefe  tender  fubje£ts,  with  thofe  of  adults, 
we  will  find  the  proportion  of  flelli,  to  that  of 
tendon,  greater  in  the  former  than  in  the  latter. 
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§  305' 


The  other  excliifive  charafteriilic  of  mufcles, 
which  we  have  mentioned  (§  300.)  is,  the  jrri/a- 
hi/iiy  of  Haller.  Although  we  endeavoured,  on 
a  former  occafion,  to  give  a  general  view  of  this 
vital  energy,  and  to  afeertain  the  difference  be¬ 
tween  It  and  contraclillty ^  (§  44.),  yet  it  may  not 
be  improper,  at  prefent,  to  purfue  the  inquiry  a 
little  further. 


306. 


This  irritability,  otherwife  called  vis  mnfcularis^ 
vis  infita^  or  vis  propria^  is  indeed  common  to 
ail  the  mufcular  parts  of  our  bodies,  but  does  not 
refide  in  all  of  them  in  the  fame  degree,  fome  parts 
being  obferved  to  poffefs  a  much  higher  propor¬ 
tion  of  it  than  others. 


The  principal  feat  of  this  energy,  where  it  moft 
plentifully  abounds,  is  the  hollow  mufcles,  fub- 
fervient  to  the  vital  and  natural  funftions  :  of 
thefe  mufcles,  the  heart,  as  was  obferved  formerly 
(§  119.)?  polTeffes  the  higheft  degree  of  the  cha^ 
raderijiic  now  under  confideration  :  of  this  lafl 
mentioned  organ,  the  internal  furface,  in  parti¬ 
cular,  is  endowed  with  the  mofl  exalted  degree  of 
life,  and  is  by  far  the  mofl  tenacious  of  irrita¬ 
bility. 

Next 
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Next  to  the  heart,  in  point  of  this  prerogative, 
is  the  inteftinal  canal,  more  efpecially  that  portion 
cf  it  which  conflitiites  what  are  called  the  fmaU 
intejlines:  in' warm-blooded  animals,  this  part  of 
the  tube  fometimes  contrafts  on  being  irritated, 
even  after  the  heart  itfelf  has  become  incapable  of 
motion. 

Next  in  degree  is  the  ffomach,— next,  the  uri¬ 
nary  bladder,  &c. 

Among  the  remaining  mufcles  of  the  fyllem, 
irritability  refides,  again,  in  a  very  ftriking  degree, 
in  tnofe  aflively  concerned  in  the  funftion  of 
refptration,  as  the  diaphragm,  the  intercoftals, 
and  the  triangularis  Jlerni. 

Next  in  order  to  thefe  are  the  various  other 
mufcles  of  the  body. 

The  arteries  doubtlefs  poflefs  irritability,  though 
in  a  degree  far  inferior  to  what  exifts  in  the  parts 
juft  mentioned  (§  123.) 

This  vital  energy  refides  alfo  in  the  trunks  of 
veins  contained  in  the  thorax,  (§  84.) 

In  a  degree////  lower,  does  it  exift,  in  the  other 
paits  of  the  fangmferous  veins,  if,  indeed,  thofe 

O  2  parts 
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parts  can  be  faid  to  polTefs  any  genuine  irritability 
at  all  (§  128,) 

§  307- 

Haller  himfelf,  that  illiiftrious  defender  of  the 
doftrine  now  under  confideration,  appears  to  roe 
to  have,  without  fulEcient  foundation,  attributed 
irrital)ility  to  certain  parts  of  the  body,  which  are 
found,  indeed,  on  experiment,  to  be  endowed 
with  contradiliiy  (§50  feq.),  but  in  w^hich  I  have 
never  been  able  to  difeover  any  indubitable  tefti- 
monies  of  genuine  irritability. 

Among  thefe  parts  may  be  reckoned  the  la£teal 
veins,  the  fmall  glands,  the  galbbladder,  the  uterus, 
the  dartos  covering,  and  the  male  penis. 

On  no  better  foundation,  in. my  opinion,  is  irri¬ 
tability  attributed,  by  others,  to  the  iris,  to  the 
external  furface  of  the  lungs,  &c.  in  all  which 
parts  (if,  indeed,  I  be  capable  of  judging  rightly), 
there  exifts  no  more  of  this  vital  energy,  than 
there  does  in  the  common  cellular  membrane,  and 
parts  compofed  of  it,  fuch,  for  inftance,  as  the 
common  integuments,  the  meninges,  the  pleura, 
the  peritoneum,  the  periofteum,  the  medullary 
membrane,  the  tendons,  the  aponeurofes,  &c. ; 
or  than  there  does  in  thofe  vifeera  compofed  of 
genuine  parenchyma^  (§  27.),  fuch  as  the  liver, 
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the  fplcen,  the  kidneys,  the  fecundines,  the  brain, 
with  the  reft  of  the  nervous  fyftein,  &c.  all  which 
parts,  as  they  are  thr  ougheut,  completely  deftitute 
of  mufcular  fibres,  fo  are  they  likewife  deftitiUe  of 
irritability,  which  refides  in  mufcular  fibres  alone  . 

§  3°^- 

As  we  have,  thus,  on  the  one  hand,  feen 
mufcular  irritability  now  and  then  confounded 
wdth  cellular  contradility^  fo  on  the  other,  certain 
celebrated  charafters  have  lately  been  dclirous  of 
afeertaining  and  eftabliflaing  an  identity  between 
irritability  and  the  vis  nervea. 

For  although  we  can  neither  deny  the  power¬ 
ful  influence  of  the  nerves  on  mufcular  motion^ 
which  we  will  fpeak  a  few  words  prefently),  nor 
exhibit  the  fmalleft  fibril  of  mufcular  flefh,  per- 
feftly  deftitute  of  the  pulp  of  evanefeent  nerves, 
yet  thefe  circumftances  are  not  fufficiently  mo- 
mentuous  to  compel  us  to  a  dereliftion  of  the 
opinion,  that  irritability  is,  in  its  own  nature,  as 
widely  and  elTentially  different  from  the  vis  nervea 
as^  It  IS  from  contraaUity.  On  the  one  hand, 
this  energy  is  vvanting  in  all  parts  not  mufcular, 
although  they  be  fupplied  with  the  utmoft  profu- 
fion  of  nerves,  as  the  flein,  all  the  nervous  vifeera, 
&c.;  whereas,  on  the  other,  we  are  not  able  to 
produce  any  ponion  of  true  mufcular  flefli,  yhere 

^3-  the 
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the  genuine  and  obvious  phenomena  of  irritability 
dp  not  exhibit  themfclves.  From  a  clofe  and 
impartial  conhdefation  of  the  foregoing  argu¬ 
ments,  bcfides  a  great  number  of  others  which 
might  be  advanced,  it  appears  more  confonant  to 
reafon  and  found  induction,  to  attribute  the 
fmgular  phenomena  of  irritability  to  the  equally 
fingular  texture  of  mufcular  fibres,  than  to  refer 
them  to  the  nerves,  which,  in  fo  many  other  parts 
of  the  body,  are  as  minutely  diftributed  as  they  arc 
through  the  mufcles,  and  yet  do  not  generate  and 
exhibit,  in  thefe  parts,  the  faintefl:  fliadow  of  real 
irritability.  I  fay  nothing  of  the  weighty  argu¬ 
ments  which  might  be  drav/n  from  the  following 
v/ell-founded  pofition,  viz.  that  no  heady  propor¬ 
tional  relation  is  obferved  to  exift,  between  the 
degree  of  irritability  in  any  part  of  the  body,  and 
the  quantity  of  nerves  with  which  it  is  fupplied. 

§  3^9* 

With  refpecl:  to  the  extreme  terminations  of 
the  nerves,  vehich  are  well  known  to  exert  an 
influence  over  the  mufcles,  the  following  appears 
to  be  the  moft  rational  conclufion, viz.  that  they  may 
be  confidered  as  remote  or  excitmg  caufes  of  rauf- 
cular  motion,  but  flrould  not  be  confounded  with 
the  proximate  or  ejjicient  caufe,  wilich  is  indeed 
irritability  alone,  and  that  refiding  cxclufively  in 

the  mufcular  fibres. 
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The  paffions  of  the  mind,  for  example,  aft  on 
the  fenforium,  this  again  re-afts  on  the  nerves  of 
the  heart,  in  fuch  a  manner,  as  to  excite  its  irrita¬ 
bility,  and  thus  produce  palpitations  and  other 
irregular  motions  of  this  organ. 

The  will  afts  on  the  fenforium,  this  re-afts 
again  on  the  nerves  of  the  arm,  thefe  nerves  in 
like  manner  operate  immediately  as  remote  caufes 
in  exciting  mufcuhir  motion,  which,  notwith- 
ftanding,  depends  ultimately  for  its  exiPience  on 
irritability  irfelf. 

§  3 '  o- 

This  diftinftion,  of  the  two  kinds  of  caufes 
which  concur  in  the  produftion  of  mufcular 
motion,  is  indeed  fully  authorifed  and  fanftioned 
by  aftual  experiments:  from  a  variety  of  thefe  it 
appears,  that  certain  parts  of  the  animal  fyftem 
have  been  oftentimes  rendered  paralytic, by  cutting, 
or  indofing  in  ligatures,  the  nerves  leading  to  them* 
while  they  have,  notwithflaiidiiig,  ftill  continued  to 
retain  their  irritability  for  a  long  time  afterwards. 

§  311- 

In  what  degree  the  blood,  with  which  the 
mufcles  are  very  abundantly  ihppiied,  contributes 
to  their  aSion,  is  not  yet  clearly  and  i'uisfaclorily 
afeerrained. 
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It  appears,  however,  from  an  experiment  of 
Steno,  that  a  paralyfis  of  the  lower  extremities 
may  be  generally  produced,  by  paffing  a  ligatv\re 
round  the  aorta  in  its  defcent  behind  the  abdo¬ 
minal  cavity. 

§  3I2» 

Befides  thefe  common  inhercilt  energies  of  the 
mufcles,  which  have  hitherto  been  the  fubjefts  of 
our  confideration,  they  pofTcfs  alfo  certain  fpecific 
and  adventitious  peculiarities,  ariling  from  varieties 
in  their  figures,  fituations,  Src.  by  thefe  peculia¬ 
rities  they  are  adapted^  and  rendered  completely 
adequate,  to  the  nice  performance  of  their  feveral 
functions. 

§  313- 

From  the  contemplation  of  this  circumllance, 
mufclcs  are  ufually  divided  into  hollow  and  folid : 
the  former  of  thefe,  as  we  have  already  feen,  not 
being  in  immediate  fubjeftion  to  th^  command  of 
the  will,  are  particularly  defiined  to  the  perfor¬ 
mance  of  the  vital  and  natural  fun^lions^  and 
cannot,  therefore,  be  further  treated  of  in  this 
place,  where  we  are  confidering  what  are  called 
voluntary  raufcles,  wLich  are  more  efpecially  fub- 
fervienc  to  that  order  denominated  the  animal 
fimdions. 


§  314* 
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§  314- 

Between  thefe  laft-mentioned  mufclcs  them- 
felvcs,  there  occur  again  very  ftriking  diverfities. 
For  to  fay  nothing  of  the  varieties  in  their  relative 
magnitudes,  they  differ  extremely  from  each  other 
in  the  difpofition  of  their  lacerti  and  fafdculi,  in 
the  dire6lion  of  their  fibres,  but  more  efpecially 
in  the  habit  and  proportional  relation  of  their 
flefliy  and  tendinous  parts,  and,  finally  in  their 
couries,  their  infertions,  &c, 

§  315* 

Neverthelefs,  in  by  far  the  greater  part  of  the 
fufiform  or  tapering  mufcles,  their  figures  are 
more  or  lefs  oblong,  fo  that  their  flelliy  bellies 
terminate  at  each  end  in  tendinous  cords.  Thefe 
cords,  which  are  inert  and  perfectly  deftitute  of 
irritability,  being  attached  to,  and  inferred  in, 
bones,  ferve  the  necelTary  purpofe  of  moving 
them  after  the  manner  of  levers-, 

§  316. 

As  there  are,  however,  a  few  mufcles  in  the 

body  entirely  deftiture  of  tendons,  fuch  as  the 

latiffimus  colli ;  fo  there  arc,  in  like  manner,  a  few 

not  attached  to  bones,  namely,  the  mufde  iaft 

mentioned,  the  cremajler  mufcle,  as  it  is  generally 

called,  the  uvulcs,  and  moll  of  thofe  which 
move  the  ball  of  the  eye. 

§  317- 
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§  317- 

By  the  co-operation  and  combined  aid  of  all 
thofe  energies,  (as  well  the  common,  §  305,  as 
the  proper,  §  312),  with  which  the  mufcles  arc 
furniflied  thefe  inftrumenrs  of  motion  are  fitted 
and  completely  qualified  for  the  performance  of 
their  feveral  aftions,  which  may,  in  like  manner, 
be  alfo  divided  into  common  and  proper. 

§  31^- 

During  their  common  aftion,  which  arifes 
immediately  from  irritability,  and  occurs  in  ail 
mufcles,  their  flefhy  portions  become  lliorter, 
more  rigid,  and,  for  the  moft  part,  unevenly  and 
fomewhat  angular.  It  alfo  appears  from  the 
celebrated  experiment  of  Gliffon,  that  they  fulFer 
at  the  fame  time  a  flight  diminution  in  point  of 
magnitude. 

We  are  indeed  prevented  from  joining  Jo. 
and  Dan.  Bernouille,  and  other  mathematical 
phyficians,  in  an  attempt  to  reduce  the  meafure 
of  this  diminution  to  common  calculation,  firjl,  by 
the  immenfe  difference  in  this  refpeft,  which  is 
obfervable  between  the  hollow  and  folid  mufcles, 
and  fecondly,  by  the  diverfity  which  alfo  occurs, 
on  the  fame  point,  between  thefe  latter  mufcles 
themfelves; — not  to  mention  various  other  difE- 
culties,  which  obftrucf  the  road  to  fuccefs. 

§  319- 
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§  319- 

T  he  proper  or  fpccific  aftions  of  the  mufcles, 
317O5  correfpoad  precifely  to  their  fpccific 
energies ;  from  whence  it  naturally  and  fponta- 
neoufly  follows,  iliat  thefe  aflions  are  marked 
with  fuch  an  infinitude  of  varieties,  as  to  render  it 
literally  impoffible  to  reduce  them  to  any  general 
laws,  or  to  arrange  them  under  any  well-defined 
orders  and  genera. 


With  regard  to  the  genera!  principle,  commonly 
taught  and  adopted  on  this  fubje(5f,  viz.  that  every 
mufcle  while  in  aftion,  draws  the  more  moveable 
part  to  which  it  is  attached,  towards  that  which  is 


more  permanent,  it  ought  to  be  confidered,  fas  has 
been  veryjuftly  obferved  by  the  fagaciousWinflow) 
in  a  relative  point  of  view,  and  is  indeed  fubjecH: 
to  a  variety  of  limitations.  Thus,  for  example 
tnc  two  parts  to  which  a  mufcle  is  attached,  may 
be  rendered,  each  more  moveable  than  the  other 
m  alternate  viciffitudes,  accordingly  as  the  one  or 
the  other  is  fixed  and  rendered  fiationary,  by  the 
joint  adtion  of  other  co-operating  mufcles. 


As  to  the  aa,on  of  the  flexor  mufcles,  it  ought 
to  be  cfi.raated  on  contrary  principles,  and  a  dif¬ 
ferent  opinion  formed  refpecfiing  it.  Although 
tue  e  mufcles  for  the  mofi  part,  predominate  fo 
much  over  their  antagonifts,  the  erienfirs,  that' 
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when  the  body  is  in  a  ftate  of  pcrfe^I  quietude 
and  reft,  the  arms,  fingers,  &c.  are  under  a  gentle 
degree  of  flexion,  yet  thefe  parts  do  not  appear  to 
be  drawn  into  this  ftate  and  pofition  by  any  aflual 
force,  but  rather  in  confequence  of  a  voluntary 
relaxation  of  their  extenfor  mufcles,  by  means  of 
which,  thofe  mufcles,  fiibfervient  to  the  flexion  of 
the  parts,  are  left  at  liberty  to  act  without  oppo- 
fiton  or  refiflance. 

§  320. 

To  all  the  foregoing  confiderations,  it  appears 
proper  to  add,  in  the  lafl  place,  that  each  mufcle 
poflefles  a  peculiar  and  fpecific  mechanifm,  by 
means  of  which  it  is  adapted,  in  the  moft  complete 
manner,  to  the  performance  of  the  various  motions 
of  its  immediate  deftination. 

Befides  the  peculiar  advantages  which  the 
mufcles  feverally  derive  from  their  determinate 
figures,  their  actions  are  alfo  promoted  by  a  variety 
of  other  concomitant  aids,  fuch,  for  inftance,  as  the 
annular  ligaments  by  which  they  are  furrounded ; 
the  fat,  in  w^hich  a  great  number  of  them  are 
imbedded  ;  the  lymphatic  dew  with  which  they 
all  abound ;  and,  what  ought  to  have  been  men¬ 
tioned  in  the  very  firft  inflance,  the  confoimation 
of  the  llceleton  itfelf,  efpccially  as  far  as  the  fame 

relates  to  the  ftruftbre  of  the  apophyfes,  and  the 
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articulation  of  the  joints :  under  the  fame  head  of 
auxiliaries  to  the  mufcles,  may  be  alfo  arranged 
certain  entire  bones,  as  the  patella^  and  olTa 
fefimoidea,  of  fimilar  ftruftures  and  ufes,  which 
nature  appears  to  have  very  wifely  adapted  and 
deftined  to  facilitate  the  morions  of  particular 
mufcles. 

By  thefe  diverfified  and  numerous  aids,  has 
nature  made  compenfation  for,  or  at  leaft  very 
confiderably  diminilhed,  that  inevitable  lofs  of 
power,  which  neceffarily  arifes  from  the  confor¬ 
mation  and  ftature  of  the  whole  body.  The 
acutenefs  of  the  angles  forilied  by  the  infertions 
of  a  great  many  mufcles,  and  the  vicinity  of  thefe 
infertions  to  the  centres  of  motion,  may  be  brought 
forward  as  incontrovertible  teftimonies  in  favour 
of  fuch  a  lofs  of  power,  which  would  not  have 
been  fuftained,  had  the  tendinous  cords  been  in¬ 
ferred  at  greater  dillances  from  the  centres  of 
motion,  or  in  fuch  directions,  as  to  have  formed 
more  obtufe  angles. 

§  322. 

To  our  bodies,  thus  furniflied  with  about  four 
hundred  and  fifty  mufcles,  together  with  a  few 
occafional  fupernumeraries,  (arifing  from  fexual 
and  individual  varieties),  two  advantages  of  the 
utmoft  magnitude  and  importance  are  very  obvi- 

oufly 


222 


OF  MUSCULAR  MOTION. 

oufly  deriv^ed.  Firft,  in  confequence  of  this  beau¬ 
tiful  and  complicated  fyftera  of  organs,  not  only 
our  individual  members,  but  alfo  our  whole  bo- 
dies,  are  rendered  capable  of  the  mofl;  aftonifliing 
agility,  in  point  of  motion  ;  and  fecondly^  from 
the  fame  fource,  we  derive  fuch  remarkable  de¬ 
grees  of  ftrength,  as  qualify  us  to  bear,  without 
injury,  the  mod  arduous  fpecies  of  labour  and 
fatigue.  Thefe  two  momentous  advantages  de¬ 
pend,  indeed,  in  parr,  on  a  perfeft  date  of  the 
mufcles,  to  which,  no  lefs  than  to  a  perfeft  date 
of  the  bones,  we  arrive  by  degrees,  as  youth 
advances  towards  maturity;  but  they  are  alfo,  in 
part  acquired  by  a  frequency  of  ufe  and  exercife. 
The  powerful  influence  which  thofe  two  latter 
circumdances  podefs  and  exert  over  the  mufcles, 
in  drengthening  them  and  rendering  them  capable 
of  the  utmod  agility  of  motion,  is  drikingly  de- 
mondrated  by  numerous  examples  of  rope-walkers, 
of  dancers,  of  runners,  of  wredlers,  of  boxers, 
and  of  thofe  robud  barbarians,  who  condituted 
the  glory  and  boad  of  former  ages. 


SECT. 
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§  323- 

r  T 1 

1  HOSE  two  fpecies  of  nervous  aftion, 
(tne  hiflory  of  which  we  have  now  completeci) 
that  have  for  their  ultimate  ends  fenfation  and 
motion,  are  fo  reduced  and  debilitated  by  the 
diverhfied  e.xercifes  of  the  day,  that  repofe 
by  night  becomes  abfolutely  neceffary,  for  the 
purpofe  of  refreflring  their  declining  vigour 
and  energy,  which  Jleep  alone,  the  image,  or  fem- 
blance  of  gelid  death,  is  able  completely  to  reftore; 

Sleep  IS  a  funaion  perfeaiy  periodical,  which 
ulpends,  as  It  were,  for  a  time,  all  intcrcourfe 
and  communication  between  the  mind  and  body. 

1  he  various  phenomena  of  this  function,  fome  of 
»liich  lhall  be  .mmediaiely  enumcraled.  appear  ,0 

I  the  exiftence  of  a  nervous  fluid. 

§  12  c. 

Eefides  a  varietv  nf  .r, 

ety  of  ether  circumflances  wf> 

>my  llcre  ennaierate  as  precurfors  aod  harbingers 
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of  fleep,  a  ilugglilinefs  and  gradually  increafing 
dullnefs  of  the  external  fcnfes,  together  with  a 
relaxation  of  moil  of  the  voluntary  mufcles, 
efpecially  fuch  as  are  of  confiderablc  length.  To 
thefe  may  be  added  a  congeftion  of  the  venous 
blood  in,  and  near,  the  heart,  and  an  effort  to 
remove  the  uneafinefs  thence  arifing,  by  the  aid 
of  yawning.  Finally,  the  only  additional  pre- 
curfor  to  be  mentioned  at  prefent,  which  appears 
to  conftitute  the  very  ifthmus^  as  it  were,  between 
the  v/aking  and  fleeping  dates,  and  the  immediate 
tranfition  of  the  former  into  the  latter,  is  a  pecu* 
liar  fpecies  of  tranfient  delirium. 


§  326. 

The  following  are  what  conditute  the  principal 
phenomena  of  fleep,  when  that  ftate  has  aftually 
occurred;  the  animal  funftions  are  wholly  fuf- 
pended  from  action,  while  almofl  all  the  others  are 
at  the  fame  time  performed  in  a  more  fluggifli  and 
torpid  manner;  thus,  in  fubjefts  buried  in  fleep, 
all  other  circumftances  being  alike,  the  pulfe  is 
flower,  and  the  heat  of  the  body  fomewhat 
diminifhed ;  pcrfpiration  is  alfo  lefs  plentiful  ; 
digeftion  lefs  powerful;  and  (if  the  occafional 
difcharp^e  of  the  femen  mafculinum  be  excepted) 

o 

all  the  excretions  are  fopprefledj  Sec. 
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§  327- 

The  vcniots  caufes  which  induce  fleep  are  very 
plain  and  obvious.  For  to  fay  nothing  of  narcotic 
fubftances  themfelves,  we  may  confider  as  very 
energetic  caufes  in  the  produftion  of  this  ftate,  all 
of  the  animal  powers  by  means  of  preceding 
fatigue,  by  watching,  &c.  To  thefe  we  may  fub- 
jom  the  influence  of  cuftom,  together  with  dark- 
nefs,  filence,  reft,  &c.  which  appear  indeed  to 
derive  their  fomniferous  powers  from  the  fame 
fource;  we  may  alfo  further  add,  gentle,  uniform, 
and  conftant  impreflions  aifting  on  any  of  the 
fenfes,  fuch,  for  inftance,  as  the  foft  murmurings 
of ^  the  nil,  or  the  appearance  of  a  harveft  field, 

'  •  I .  ^  ,  into  wavy  undulations,  by  the 

mild  fannings  of  the  weftern  breeze,  &c.  Under 

the  fame  head  of  remote  caufes  we  may  alfo  con- 

fider,  full  meals,  and  intenfe  cold  afting  on  the 

body,  together  with  a  variety  of  other  circum- 

Itances,  tending  to  derive  the  Blood  from  the 

encephalon,  as  pediluvia,  clyfters,  and  profufe 
hemorrhages,  &e. 

§  327- 

_  Thofe  remote  caufes  which  we  have  mentioned 
in  the  latter  pa„  of  the  preceding  paragraph,  are, 
of  themfelves,  fufficient  to  conduff  us  to  the  fna- 
mate  caufe,  which  appears,  from  the  beft  evidence 

VOL.  I.  p 


that  can  be  collefted  on  the  fubjeft,  to  confifl:  m 
a  diminution  of  the  column  of  blood  that  goes  to 
fupply  the  encephalon* 

That  this  is  indeed  the  proximate  caufe  of  flecp, 
is  powerfully  illuftrated  and  confirmed,  by  a  very 
fingular  and  ftriking  phenomenon,  which  I  had 
once  an  opportunity  of  obferving  in  a  living 
human  fubjeft,  whofe  cafe  has  been  already  men¬ 
tioned  on  another  occafion.  As  often,  and  as 
long,  as  this  perfon  indulged  himfelf  in  fleep,  his 
brain  fubfided  and  continued  in  a  ftate  of  confi- 
derable  collapfe,  but  during  his  waking  hours 
throughout  the  day,  this  organ  became  again 
turgid  and  difiended  in  confequence  of  a  more, 
copious  afflux  of  blood. 

As  an  additional  argument  in  fupport  of  the 
fame  caufe ^  we  may  obferve,  that  morbid  watch- 
fulnefsj  on  the  other  hand,  ufually  arifes  frpm 
congeftions  of  blood  in  the  region  of  the  brain. 

§  3^9- 

The  quantity  of  fleep  necelTary,  depends  in  a 
great  raeafure  on  varieties  in  age,  habit  of  body, 
temperament,  &c.  The  general  refult,  hotvover, 
of  all  the  exifting  evidences  on  this  fubjeft, 
appears  to  be,  that  a  longer  indulgence  in  fleep  is 

either  a  concomitant  of  imbeeijity  (as  is  the  cafe 

in 
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in  tender  infants,  and  fubjefts  far  advanced  in 

years),  or  a  very  exuberant  fource  of  fatuity  and 
dullnefs. 

§  330* 

We  rife  from  fleep  with  renovated  powers,  and 
our  return  into  the  livin^^,  and  completely  waking 
ftate,  is  accompanied  with  fymptoms  and  pheno¬ 
mena  very  fimilar  to  thofc  which  attended  our 
tranfition  from  this  hate  into  that  of  fleep;  we  are 
attacked,  for  inftance,  by  a  yawning,  accom¬ 
panied  for  the  mofl  part  with  more  or  lefs  of  a 
hretching,  we  arc  alfo  affefted  by  a  certain  duil- 
nefs  and  torpidity  of  the  fenfes,  &c. 


§  331* 

The  caufes  which  roufe  into  wakefulnefs,  ap¬ 
pear  to  correfpond  exadiy  with  thofe  produhive 
of  fleep. 

The  proximate  caufe  will  be  the  return  of  a 

more  copious  column  of  blood  into  the  ence¬ 
phalon. 


The  remote  caufes,  befidcs,  the  power  of 
cu  om,  which  is  confefTedly  very  great,  confifl  of 
an  immenfe  variety  of  ftimuli,  that  may  be  divided 
into  external  and  internal.  ,The  external  are 
calculated  to  excite  the  flumbering  fenfes,  while 

^  ^  the 
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the  internal  aft  either  immediately  on  the  body 
itfelf,  as  the  diftenfion  of  the  urinary  bladder;  or 
imprefs  the  nervous  fyftem  through  the  medium 
of  the  imagination,  the  mode  in  which  dreams 
Operate. 

§  332- 

Dreams  are  light  fportings  of  the  imagination, 
in  which  it  recalls  the  images  of  things  formerly 
perceived,  and  appears  to  exercife  and  bufy  itfelf 
in  arranging  and  combining  them  into  the  moft 
fantaftical  reprcfentations. 

I  have  never  been  able  to  difcover  the  flighteft 
vellige  of  this  faculty  in  new-born  infants  pre- 
vioufly  to  the  third  month  after  birth. 

There  are  alfo  various  examples  of  adults  who 
explicitly  declare,  that  they  have  no  knowledge 
of  dreams,  having  never  been  troubled  by  them. 

Thofe  vifions  of  the  night  are,  for  the  moft 
part,  indeed,  confufed  and  irregular;  but  they 
are,  notwithftanding,  fometimes  marked  with 
aftoniflaing  veftiges  of  reafon. 

The  influence  of  ftimuli  a6fing  on  the  body  is 

truly  great  in  the  produftion  of  dreams:  thus  the 

ftimulus  of  the  male  femen  gives  rife  to  luftful 
_  ideas; 
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ideas ;  the  ftimulus  of  an  excellive  plethora  calls  up 
images  of  a  frightful  and  terrifying  nature,  &c.  We 
have  even  received  a  well  confirmed  account  of  a 
man,  to  whom,  while  afleep,  his  friends  could  fug¬ 
ged  whatever  vifions  they  pleafed,  by  communi¬ 
cating  to  him  the  fubjeft  and  matter  of  the  dream 
in  a  foft  and  gentle  tone  of  voice.  This  appears, 
however,  to  belong  rather  to  a  preternatural  date, 
confiding  of  fomnolency  and  wakefulnefs,  of 
which  that  truly  morbid  adeftion  of  the  fomticnTi* 
bulantes,  or  thofe  who  walk  in  their  fleep, 
conditutes  alfo  another  variety. 

It  is  neceiTary  previoufly  to  the  final  conclufion 
of  this  fubjeft  to  obferve,  that  Locke  and  others 
have  thought  proper  to  confider  all  dreams  as 
belonging  to  this  mixed  or  compound  Hate. 


END  OF  THE  FIRST  VOLUME. 
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OF 
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SECTION  XXVi, 

OF  FOOD,  AND  THE  APPETITE  FOR  IT. 


§ 

As  the  wafte  of  the  animal  powers  is 
again  reftored  by  flecp,  fo  in  like  manner  the  in- 
ceflant  lofs  of  the  natural  powers,  and  even  of  the 
very  elementary  parts  of  the  body,  is  repaired  by 
frefh  and  repeated  fupplies  of  food. 

§  333- 

Xo  the  accjLiifition  and  ufe  of  this  food  we  are 
forcibly  led  by  the  frequent  and  irrefiftable  calls 
of  nature.  Ihefe  calls,  though  widely  different 
from  each  other  in  their  natures,  tend  notwith- 
ftanding  to  the  final  accomplifhment  of  the  fame 
end  :  they  confiff,  on  one  hand,  of  the  infupport- 
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able  torments  of  hunger  and  thirjl  ;  and  on  the 
other,  of  the  very  pleafing,  but  no  lefs  powerful, 
allurements  of  appetite. 

§  334- 

Ihe  {bmulas  of  hunger^  ferae  phyfiologifts  have 
fought  for  in  the  mutual  friftion  between  the  rug^ 
of  the  ftomach  when  empty  ;  others  in  that  which 
appears,  indeed,  to  be  of  primary  importance  in 
giving  birth  to  this  potent  fenfation,  namely,  not 
only  in  a  more  copious  fecretion  and  aiflux  of  the 
luimours  difeharged  into  .the  firft  paffages,  more 
efpccially  of  the  faliva,  the  pancreatic  Juice,  and 
the  bile,  but  alfo  in  a  certain  degree  of  morbid 
acrimony,  with  which  thefe  fame  humours  are  apt 
to  be  contaminated,  unlefs  fuch  a  ftate  be  guarded 
againft  by  regular  fupplies  of  nourifliment, 

§  335* 

Thirjl  is  a  diftreffing  fenfation,  arifing  princi¬ 
pally  from  a  very  troubleforae  drynefs  of  the  fau¬ 
ces  and  efophagus  ;  and  alfo  from  a  peculiar  ira- 
prelTion  produced  by  taking  in  acrid,  but  more 
cfpecially  faline,  fubftances. 

§  33^- 

With  refpedl  to  the  abfolute  necejjitp  of  fatisfy- 
ing  and  removing  thefe  ftimuli,  no  fixed  and  poli- 
mc  rule  can  with  propriety  be  laid  down,  as  fuch 

neceffity 


Ueceffity  is  doubtlefs  rendered  more  or  lefs  urgent 
by  varieties  in  age,  liabit  of  body,  and  more  efpe- 
cially  by  the  power  of  cuftom.  From  a  general 
confideration  of  this  fubjeft,  however,  the  refult 
appears  to  be,  that  an  adult  and  healthy  perfon, 
who  is  under  no  undue  impreffions  or  influence, 
(m  whom,  for  inflance,  thofe  alTuafive  calls  of  na¬ 
ture  a^e  neither  lilenced  by  the  louder  ravings  of 
cnthufiaflic  fanaticifm,  nor  by  other  preternatural 
caufes)  cannot  refrain  from  the  ufe  of  food,  for 
even  one  whole  day,  without  a  very  great  proftra- 
tion  of  flrength  ;  and  can  feldom  fall;  for  more  than 

eight  days  without  incurring  the  utmoft  hazard  of 
life. 


§  337* 

With  regard  to  drink,  although  a  defire  for 
this  appears  to  urge  with  the  greater  vehemence 
nnd  intenfity  of  the  two,  it  is,  notwithflanding,' 
much  lefs  necelTary  to  life  and  health  than  the  ar- 
ncle  oi  food.  This  we  infer,  with  apparently 
ftria  propriety  and  truth,  not  only  from  numerous 
fpecies  of  warm-blooded  animals,  as  mice,  quails, 
&c.  that  are  never  impelled  by  neceffity  to  the  ufe 
of  drmlc,  but  alfo  from  actual  examples  of  certahi 
individuals  of  the  human  race,  who  have  comb 
nued,  through  a  long  feries  of  time,  in  the  eniov- 

ment  of  life,  health,  and  fpirits,  without  recourfe 
to  the  ufe  of  drinks  of  afiy  kind. 
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§  338. 

As  to  food ^  controverfies  have  exifted  refpefting 
the  kind  moft  proper  to  fatisfy  the  internal  calls 
of  our  nature :  whether,  for  example^  the  flruc- 
ture  and  conftitution  of  the  human  body  ccrref- 
pond  moft  perfeftly  with  food  taken  from  the  ani¬ 
mal,  or  wath  that  derived  from  the  vegetable, 
kingdom  ;  and  which  of  thefe  two  kinds  of  fub- 
ftances  nature,  therefore,  defigned  to  conftitute  , 
the  aliment  of  man  ? 


§  339- 

That  man  is  by  nature  an  herbivorous  animal, 
Rouireau  attempted,  with  a  great  degree  of  acute- 
nefs,  to  prove,  not  only  by  arguments  taken  from 
the  figure  of  his  teeth,  and  the  length  of  his  in- 
tefiines,  but  by  the  further  confideration,  that  wo¬ 
man  is  naturally  uniparous,  and  furniihed  with 
two  mammae,  &c. ;  to  all  which  might  be  added, 
aftual  examples  of  rumination  having  been  per¬ 
formed  by  human  fubjefts,  a  procefs  well  known 
to  belong  exclufively  to  herbivorous  animals. 


Thofc,  on  the  contrary,  who,  with  Helvetius, 
confider  man  as  a  carnivorous  animal,  attempt  to 
fupport  their  opinion  by  the  ftiortnefs  of  his  intef- 
tlnum  cacum,  and  other  arguments  of  a  fimilar 

nature. 


§  34C' 
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§  340- 

But  from  more  accurate  obfervation,  and  a 
more  minute  invcftigation  of  the  fubjeft,  it  ap¬ 
pears,  that  nature  did  not  intend  to  reftrift  man 


to  the  excliifive  ufe  of  either  the  one  or  the  other 
of  thofe  kinds  of  aliment,  but  more  indulgently 
defined  him  to  a  free  partieipation  of  both.  Thar 
this  is  indeed  tne  kind  dchination  of  man  with  re- 
fpefl  to  the  nature  of  his  food,  we  very  naturally 
infer  from  his  teeth,  efpecially  the  molares,  and  the 
conformation  of  his  inteffines,  briefly  mentioned 
above,  polTeiling  a  middle  ftate  between  the  fame 
parts,  as  they  exift  in  carnivorous  and  in  herbivo¬ 
rous  animals.  This  prerogative  of  man  is,  how¬ 
ever,  flill  more  forcibly  demonflrated,  by  tlie  na¬ 
ture  of  the  articulation  which  connefts  the  con¬ 
dyles  of  the  lower  jaw  to  the  ojfa  temporum  in  hu- 
man  fubjefls. 

§  341- 

If  the  obfervations  be  true  (and  they  furely 
cannot  be  doubted)  which  we  flared  on  a  former 
ocofion,  refpefting  the  high  privilege  of  man,  in 
being  by  far  better  calculated  than  other  animals 
for  traverfing  an  extenfive  range  of  climate  on 
the  globe  we  inhabit,  it  from  thence  fpontane- 
oufly  follows,  that  he  would  have  been  indeed 
very  nly  accommodated,  in  being  folely  reflrifted 
cither  to  the  one  or  the  other  of  the  above  kinds 
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of  food ;  for  as  fome  regions  of  the  globe  afford 
animal,  and  others  vegetable  food  alone,  the  ob¬ 
vious  and  unhappy  refult  of  fach  an  exclufive  re- 
ftriftion  would  have  been,  that  man,  though  cal¬ 
culated  and  defiined  to  refide  in  all  latitudes  of 

I 

the  earth,  muft,  notwithhanding,  in  fome  of  them, 
be  denied  the  life  of  fuch  aliments  as  nature  had 
rendered  elTcntially  neceiuiry  to  the  continuation 
of  his  exiflcnce. 

§  342-  ^ 

Of  all  animals,  with  which  we  are  in  any  mea- 
ftire  acquainted,  man  may,  with  the  ftrifleft  pro¬ 
priety  and  truth,  be  biid  to  be  omnivorous.  As 
on  the  one  hand  he  is  calculated  to  banquet  in 
luxury,  amidft  the  moft  profufe  variety  of  delica¬ 
cies  that  art  can  prepare  from  the  immenfe  re¬ 
sources  of  the  animal  and  vegetable  kingdoms, 
fb,  on  the  contrary,  he  is  able  to  retain  his  health 
and  vigour  when  fubfilling  on  the  moff  flmple  and 
frugal  fare. 

Thus,  to  produce  only  a  very  few  examples,  a 
great  many  men  even  at  the  prefent  day  fubfifl 
folely  on  a  vegetable  diet,  fuch  as  potatoes,  chef- 
nuts,  dates,  &c.  which  conflituted  alfo  the  food  of 
the  firft  progenitors  of  the  human  race  :  for  if  ap¬ 
pears  highly  probable,  that  thofe  fimplc  and  hardy 

fons  of  nature,  fupperted  life  firfi:  by  the  fruits  and 

roots 
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roots  of  plants,  and  afterwards,  by  the  more  fub- 
ftantial  and  durable  fare  of  grains  and  pulfc. 

Some  of  the  Moorilli  tribes  in  Africa  live  almoft 
entirely  on  the  gum  fenegal. 

The  inhabitants  of  Kamfchatka  and  of  a  great 
many  other  maritime  fltiiations  fubfifl:  on  fifla. 

In  Europe  itfelf,  the  Morlachi  are  fiipported  al- 
moft  entirely  on  a  diet  of  flcfli. 

Some  nations  of  Barbarians  fubfifl:  even  on  raw 
flefh,  a  circumilance  which  is  undoubtedly  true, 
with  refpeft  to  the  Samoids,  the  Efquimaux,  and 
certain  tribes  of  people  inhabiting  South  America. 

Neither  are  the  liquids  made  ufe  of  as  drinks, 
in  certain  nations,  lefs  lingular  and  Unking. 

Ihus  the  inhabitants  of  feveral  iflands,  which 
lie  between  the  tropics,  more  efpecially  thofe  fitii- 
ated  in  the  Pacific  Ocean,  arc  entirely  defiitute  of 
fweet  and  pleafant  water,  and  therefore,  as  a  fub- 

ftirute  for  this  fluid.,  ufe  the  delicious  juice  of  the 
la^iefcent  cocoa, 

Otners  again  drink  the  waters  of  tlie  briny 
ocean  j  from  all  which  fafts  and  circumflances, 

4  taken 
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taken  colleftively,  together  with  an  infinitude  of 
others,  that  might  be  adduced,  we  need  not  hefitate 
a  moment  to  pronounce,  that  man  is  literally  an 
omrdvorous  animal. 


SECT.  XXVII. 


OF  MASTICATION  AND  DEGLUTITION. 


§  343- 

O  R  the  purpofe  of  maflicating  the 
more  folid  fpecies  of  food,  both  our  under,  and 
upper  jaws,  are  armed  with  three  dilfercnt  kinds 
of  teeth. 

Thefe  are  the  incifores^  which,  in  moft 

men,  are  chifel-formed,  and  well  calculated  to  bite 
off  morfels  of  food. 

Secondly^  the  canini^  flrong,  conical  and  com¬ 
pletely  adapted  for  breaking  fubflances  of  greater 
firmnefs> 

And  lajlly^  the  molares^  of  different  llzes,  exqub 
fitely  fitted  for  the  procefs  of  grinding. 


§  344* 

The  mandible  or  lower  jaw  is  connefted  to  the 
other  parts  of  the  head,  by  means  of  a  very  Angu¬ 
lar  variety  of  arcicuiation,  which  appears  to  be  of 
a  middle  nature  between  arthroida  and  ganglimus. 
Being  furnilhed  with  a  pair  of  double  concave  car¬ 
tilages,  it  thus  unites,  to  a  fulEcient  degree  of 
flrength  and  firmnefs,  a  capacity  of  being  eafily 
and  very  conftderably  moved  in  all  direftions. 

The  under  jaw  is  drawn  back,  in  opening  the 
mouth,  chiefly  by  means  of  the  rnufculw  biventer, 
but  in  part  alfo  by  the  geniohyoidei  and  the  my- 
lohyoidei. 

\ 

It  is  brought  back  again,  when  we  attempt  to 
cut  any  thing  through  with  the  dentes  incifores, 
and  prefled  with  aflonilhing  force  againfl  the 
oppolite  jaw,  during  our  efforts  to  crufli  any 

hard  fubftances,  by  the-malTeter  and  temporal 
raufcles. 

It  is  moved  laterally  in  chewing,  by  the  action 
of  the  internal  and  external  pterygoid  mufcles  j 
the  latter  of  which  have  alfo  the  power  of  moving 
it  in  a  forward  direftion. 

S  345- 
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§  345- 

Subftances  taken  into  the  month  for  the  pur- 
pole  of  being  chewed,  are  retained,  placed  in  a 
proper  fituation,  and  thus  effeftualiy  fubjefted  to 
the  aftion  of  the  teeth,  by  means  of  the  mufculus 
buccinator,  and  the  tongue,  an  organ  of  extreme 
flexibility,  and  very  capable  of  changing  its  form 
(§  233).  . 

§  34^- 

During  the  afi:  of  manducation  we  emulge,  as 
k  were,  a  certain  quantity  of  faliva^  which  is  an 
aqueous  liquid,  of  a  nature  fomewhat  faponace- 
ous ;  it  contains  a  fmall  quantity  of  earthy  matter, 
(which  gives  origin  to  tartarous  incruftations  of 
the  teeth,  and  to  fmall  fublingual  calculi)  ;  this 
fluid,  from  being  in  perpetual  contaft  with  the 
tongue,  makes  no  fenfible  imprefllons  of  tafte  on 
that  organ,  although  it  contains  a  fmall  quantity 
of  microcofmic  fait ;  it  pofTefles  antifeptic  and  re- 
folvent  properties,  and  has  alfo  a  power  of  fpec- 
dily  exciting  the  procefs  of  fermentation  in  vege¬ 
table  fubflances,  efpecially  in  thofe  of  the  farina¬ 
ceous  kind. 


§  347- 

The  fources  from  whence  this  fluid  is  derived 
rc,  fmall  conglomerate  glands,  of  three  fevcral 

'  orders. 
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orders,  the  lateral  and  internal,  of  which  are  fitii- 
ated  beneath  the  lower  jaw.  ^ 

The  moil;  confiderable  of  thefe  glands,  called 
parotids,  (remarkable,  on  account  of  being  ex¬ 
tremely  fubjeiT  to  inetaflafes),  excrete  their  faliva 
through  the  Stenonian  duel,  jull;  behind  the  middle 
molar  tooth  of  the  upper  jaw. 

The  faliva  furnifired  by  the  fubmaxillary  glands, 
is  difeharged  through  the  du6i:  of  Wharton. 


That  derived  from  the  fubllngual  glands,  which 
are  the  lead  of  all,  flows  through  the  numerous 
dufts  of  Rivinus. 

§  348. 

The  excretion  of  faliva,  (of  which,  in  confor¬ 
mity  to  the  opinion  of  Nuck,  about  a  pint  is  com¬ 
monly  fuppofed  to  be  fecreted  in  the  fpace  of 
twelve  hours),  is  conflderably  encreafed  both  by 
the  application  of  any  ftimulatirig  fubflance,  and 
alfo  by  mechanical  prelTure,  the  latter  of  which 

appears  to  act  merely  by  eiiiulging  the  containing 
parts. 

Thus,  whatever  hard  fubftances  we  chew,  be¬ 
come  perfefliy  moiftened  and  macerated,  as  ic 
were,  by  a  copious  afflux  of  fahva  produced  in 

I 

confe- 
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confeqiience  of  the  prelTure,  to  which  the  parotids 
are  particularly  expofed  from,  being  fituated  fo 
near  to  the  articulation  of  tne  lower  jaw* 


With  regard  to  the  operation  of  ftimuli  on  the 
fccretion  of  this  fluid,  it  is  neceflfary  farther  to  ob- 
ferve,  that  when  acrid  lubftances  are  taken  into 
the  mouth,  a  plentiful  afflux  of  filiva  is  immedi¬ 
ately  produced,  which  has  the  cfFea  of  diluting 
and  thus  cffeaually  counterafting  the  irritating 
acrimony :  an  increafe  of  the  fame  fluid  is  alfo  oc- 
cafionally  pioduced  by  the  ftimulus  of  the  imagi¬ 
nation  ;  to  this  caufe  muft  we  refer  that  afflux  of 

faliva,  which  fo  frequently  accompanies  a  ftrong 
appetite  for  food. 

§  349* 

With  the  faliva  are  blended  a  fine  aqneous, 
dew-like  fluid,  which  tranfudes  from  the  foft  parts 
of  the  mouth,  and  alfo  a  mucus,  fecreted  by  final! 
glands,  fituated  in  the  lips  and  cheeks :  it  is  a 

portion  of  this  mucus  by  which  the  tongue  is  lu¬ 
bricated. 

§  35°* 

The  morfel  during  maflication,  being  thorough- 
]y  moiflened  by  this  mixture  of  faliva  and  other 
animal  juices,  is  thus,  not  only  converted  by  de¬ 
grees  into  a  foft  pulpy  bolus,  more' fit  for  the  pur- 

pofe 
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^3 


pofe  of  deglutition,  but  is  likewife  prepared,  at 
the  fame  time,  for  further  digeftion  and  final  afli- 
milation. 


§  351- 

The  actual  bufinefs  of  deglutition,  although  It 
appears  to  be  of  a  very  compound  nature,  and  is 
indeed  performed  by  the  co-operation  of  a  great 
many  different  parts,  may  be  confidered  as  com¬ 
mencing  and  proceeding  in  the  following  order  • 
viz.  the  tongue  being  firft  retraced  towards  its 
bafis,  and  becoming  therefore  fomewhat  turgid 
and  ftiff,  receives  on  its  excavated  dorfum  or  back, 
the  lubricated  and  moiftened  bolus,  which  is  from 
thence  forced  onwards  into  the  fauces,  where  it 
is  received  by  the  expanded  infundibulum  of  the 
pharynx,  which  appears,  at  the  fame  time,  to  ad¬ 
vance  fomewhat  upwards ;  on  the  reception  of  the 
food  the  infundibulum  makes  a  Angular  and  vio¬ 
lent  exertion,  w^hich  may  be  fuppofed  to  proceed 
from  a  fpecies  of  vita  propria  ;  from  this  funnel¬ 


like  entrance,  the  bolus  is  again  protruded  on¬ 
ward,  by  a  threefold  contraftion  of  the  pharynx, 
into  the  cefophagus.  All  the  above  motions  fuc- 
ceed  each  other  wdth  the  utmoff  degree  of  rapidi¬ 
ty,  and  are  of  extremely  fliort  continuance. 


§  352. 

h  or  the  purpofes  of  expanding  this  pafiage,  and 
rendering  it  at  the  fame  time  fleady  and  fecure. 


nature 
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nature  has  made  the  moil  ample  provifion  by  a 
variety  of  auxiliary  parts. 

Ihe  motion  of  the  tongue,  in  this  momentous 
bufinefs,  is  regulated  and  directed  by  the  os  hyo- 
ideum. 


T.  o  prevent  any  of  the  fabilances  fwallowed, 
from  palTing,  by  nil  (lake,  either  into  the  internal 
iiares,  or  into  the  euftachean  tubes,  the  foft  palate 
is  very  wifely  provided.  This  flefliy  curtain,  de¬ 
pending  e-qually  from  the  arched  roof  to  which  it 
IS  attached,  is  capable  of  being  rendered  tenfe  by 
the  aftion  of  a  peculiar  fet  of  mufcles,  and  thus 
the  above  palTages  may  be  completely  clofed. 


The  glottis  is  fecurely  guarded  by  the  tongue 
itfelf,  bccaufe  at  the  very  inflant  in  which  we  at¬ 
tempt  to  fwallow,  the  larynx,  being  drawn  up¬ 
ward  and  forward,  is  in  a  certain  degree  concealed 
beneath  the  rctrafted  bafis  of  the  tongue,  and  is 
fo  compreffed  by  it,  that  the  glottis,  not  only  by 
this  conflriftion,  but  alfo  by  the  additional  fecurity 
of  the  epiglottis,  is  thus  very  efFedliually  guarded 
againfl  the  intrufive  entrance  of  any  heteregene- 
cus  fubflances. 

§  353* 


Finally,  the  bufinefs  of  deglutition  is  greatly  fa¬ 
cilitated  bv  means  of  a  quaiititv  of  mucus,  with 

J  A.  J  ^ 


which 


t 


AND  DEGLUTITION. 

^vh!ch  the  whole  of  the  palTage  above  defcribed 
is  lubricated ;  and  which,  befides  the  lingual 
glands  already  mentioned  2^5),  is  chiefly  fur- 
niflied  by  the  numerous  linufes  of  the  tonflls,  and 
by  that  iiinnitude  of  mucaginous  crypta,  fo  pro- 
fufely  beftowed  on  the  larynx  itfelf. 


§  354- 

With  refpea  to  the  afophagus  itfelf,  tltrougli 
W’hich  all  fubftances  fwallowed  muft  nccclTarily' 
pafs,  previoufly  to  their  entrance  into  the  fomach, 
it  is  a  llefliy  canal,  rather  narrow  in  its  diameter, 
and  exceedingly  firm  and  ftrong,  but  at  the  fame 
time  pliable,  dilatable,  and  poiTeffed  of  a  high  degree 
of  fenfibility :  it  is  compofcd  of  tunics  or  coats, 
which,  if  xve  except  the  dilFercnce  in  their  thick! 
ncfs,  bear  no  fmall  refemblauce  to  the  coats  of  the 
other  portions  of  the  alimentary  canal. 

Thus,  the  external  covering  is  mufcular,  made 

up  of  fibres  junning  both  longitudinally  and  in 
tranfverfe  or  circular  direftions. 

The  middle  coat  is  nervous,  ending  on  each  fide 

ui  a  very  lax  cellular  membrane,  by  means  of 

wric  1  It  IS  conneaed,  as  well  to  the  preceding,  as 
to  the  lubfequent  tunic. 


mam 
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Laflily,  the  internal  coat  is  lined  by  mucus  of  an 
exquifite  degree  of  lubricity. 

§  355* 

The  following  appears  to  be  the  mode  in  which 
this  canal  performs  its  office  ;  as  foon  as  it  has  re¬ 
ceived  either  a  draught  or  bolus  completely  within 
its  parietes^  the  parts  immediately  above  prefently 
contraft  themfelves,  thus  forcing  downwards  the 
fubftance  to  be  fwallowed ;  which,  if  it  be  a  bo¬ 
lus,  can  be  protruded  onward  only  by  one  uni¬ 
form  feries  of  exertions  in  the  furrounding  tube, 
till  it  has  paffed  through  the  diaphragm,  and  been 
finally  received  into  the  cavity  of  the  ftomacli 
itfelf. 


SECT.  XXVIII. 

.  V  ■  -i 

OF  DIGESTION. 

■*  ,V' 

S  is6- 

The  chamber,  or  immediate  feat  of  di- 
geilion,  is  the  Jlomach,  a  vifeus  more  uniformly 
polTeffed  than  any  other,  by  almoft  every  indivi¬ 
dual  throughout  the  immenfe  range  of  animated 
nature  ;  if,  therefore,  we  eflimate  the  dignity  of 
the  feVeral  vifeera  from  this  circumftance  alone, 
the  fl  omach  is,  doubtkfs,  to  be^confidered  as  an 

I  organ 
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organ  furpaffing  all  the  others  in  utility  and  im¬ 
portance  to  the  animal  economy. 

§  3S7- 

The  human  flomach  refembles  a  leathern  pouch, 
of  very -confiderable  dimenfions,  fufficienr,  for  the 
mod  part,  in  an  adult,  to  contain  three  pints,  or 

more,  of  water,  and  furnilhed  with  two  feparate 
orifices  or  mouths  : 

Thefe  are,  a  fuperior  orifice,  called  car- 
dia,  which  is  formed  in  the  place  where  the  cefo- 
phagus,  by  a  plaited  and  fomewhat  oblique  aper¬ 
ture,  opens  into  the  ftomach  itfelf,  and  points  to¬ 
wards  the  bottom  of  this  vifeus,  or  that  extremity 
which  regards  the  left  fide  of  the  body. 

Secondly,  an  inferior  one,  which  conftitutes  the 
termination  of  the  right,  and  lefs  capacious  end  of 
the  ftomach  :  this  orifice  is  called  pylorus,  and  de- 

feends  a  fhort  diftance  into  the  cavity  of  the  ad- 
joining  duodenum. 

§  358- 

^  The  firuation  of  the  ftomach,  when  empty,  i» 
different  from  that  of  the  fame  organ,  when  full : 
thus,  in  former  ftate,  it  hangs  loofe  and  flaccid 
in  the  abdominal  cavity,  in  fuch  a  manner  that  its 
greater  curvature  looks  in  a  backward  direftion  ■ 
von.  II.  B 
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and  its  pylorus,  being  turned  fomewhat  upwards^^v 
forms  a  plaited  or  twilled  angle  with  the  duode- 
num,  to  which  it  is  conneded. 

But  in  the  latter  hate,  when  diilended  with  food, 
its  greater  curvature  is  again  turned,  and  looks  in 
an  anterior  diredion,  fo  that  the  pylorus  enters 
now,  l>y  a  more  direft  route,  into  the  duodenum  ; 
whereas  the  cardia,  on  the  contrary,  is  fo  folded 
and  bent  as  to  be  completely  clofed. 

Tf 

§  359‘ 

The  llomach  is  compofed  of  four  principal 
coats,  diflinguiflied  and  feparated  by  three  others, 
of  an  entirely  cellular  nature,  which  lie  between 
them. 

The  mofl  external  of  thefe  coverings  is  common 
to  the  ftomacb,  with  all  the  reft  (fave  a  final!  por¬ 
tion)  of  the  alimentary  canal,  and  is  continued 
over  the  omenta^  which  fhall  be  fpoken  of  here¬ 
after. 

c. 

Next  to  this,  lies  that  cellulo-mufcular  coat,  fo 
very  ftriking  in  its  nature  and  properties,  on  which 
depend  both  the  exqnifite  irritability  of  the  flo- 
mach  (§  3o6.)>  and  alfo  its  periflahic  motion  ;  the 
latter  of  which  lliall  be  a  fubjeft  of  confideration 

in  another  place.  This  coat  is  compofed  of  difr 

ferent 
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fererit  flrata  of  mufcular  fibres,  which  are  ufually 
<3ivided  into  three  orders,  one  longitudinal,  and 
two  circular  ;  the  circular  fibres  are  again  divided 
into  thofe  that  are  dire6lly,  and  thofe  that  are  ob¬ 
liquely,  circular.  It  muff,  however,  be  observed, 
.  that  fo  extremely  variable  and  irregular  are  the  fi¬ 
bres  of  this  coat,  with  regard  to  their  direftion 
and  dilfribution,  as  fcarcely  to  admit  of  redu(5fion 

to,  and  arrangement  under,  any  determinate  and 
general  rules. 


The  third  principal  coat  is  called  the  nervous, 
an  appellation  e.xtremely  improper,  as  it  is  compo" 
fed  wholly  of  condenfcd  cellular  membrane,  be¬ 
coming  gradually  more  foft  and  lax  on  each  fide  j 
by  which  means  it  is  connefted  externally  to  the 
mufcular,  and  internally  to  what  we  lliall  prefently 
call  tile  villous,  coat.  It  is,  notwithftanding,  fo 
firm  and  robult,  that  it  may  be  aptly  enough  call¬ 
ed  the  bajis  of  the  whole  ftomach. 

Laftly,  the  internal  coat,  which  has  been  very 
improperly  called  vil'ous,  is  exceedingly  tender, 
fomewhat  fpongy,  porous,  and  folded  into  a  very 
peat  number  of  rugm  or  wrinkles,  fo  that  its  area 
is  much  more  extenfive  than  that  of  any  of  the 
other  coats  which  we  have  juft  deferibed  :  it  every 
^vha•e  exhibits  cells  of  the  inmoft  minutenefs,fome- 

!  '  ^  ^  what 
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what  fimilar  in  appearance  to  tliofe  larger  ones, 
with  which  the  reticulum  of  ruminating  animals 
is  very  beautifully  and  elegantly  charaftcrized. 

The  internal  furface  of  this  coat  is  lined  with 
mucus,  apparently  fecreted  by  fmall  mucaginous 
eryptm,  fome  of  which  may  be,  indeed,  readily 
enough  diftinguifhed  near  to  the  pylorus^  or  lower 
orifice  of  this  organ. 

§  360^ 

The  ftomach  is  furnilhed  with  an  aftonifliing 
apparatus  of  nerves,  whence  its  fenfibility  is  fo  ex- 
quifitc,  that  it  is  capable  of  being  very  readily  af- 
fefted  by  ftimuli  of  almoft  every  kind,  whether 
they  be  external,  as  cold  &c.  or  internal  as  food, 
and  even  by  the  inquiline  humours  themfelves. 
From  the  fame  fource  arifes  alfo  that  extenfive, 
and  truly  admirable  confent,  which  exifis  between 
this  important  vifeus  and  mofl  of  the  other  func¬ 
tions  of  the  body ;  to  which  head  belongs,  in  a 
particular  manner,  the  ftriking  effeas,  produced 
on  the  ftomach,  by  all  mental  commotions,  and 
alfo,  on  the  other  hand,  the  very  powerful  influ¬ 
ence  of  an  entirely  found  and  healthy  ftate  of  this 
organ,  on  the  cheerfulnefs  and  ferenity  of  the 

Wtind, 
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§  561* 

The  number  and  funflions  of  t^he  bhod  vejfds^ 
belonging  to  the  ftomach,  are  no  lefs  confiderablc 
and  flriking,  than  thofe  of  the  nerves.  The  fmall 
arteries,  (of  which  an  infinitude  of  different  or¬ 
ders,  are  minutely  interfperfed  throughout'  the  cel¬ 
lular  coats  of  this  organ),  appear  to  conftitiue  the 
immediate  fources  of  the  gajlric  juice ^  a  liquor 
which  flows  in  perpetual  flreamlets  from  the  inter¬ 
nal  furface  of  the  ftomach* 

§  36  2. 

This  juice  bears,  on  the  whole,  no  fmall  refem- 
blance  to  faliva,  except  that,  agreeably  to.  the  ex¬ 
periments  of  the  illuftrious  Spalanzani,  its  powers 
are  counter  to  thofe  which  promote  fermentation. 
As  to  the  reft  of  its  properties,  it  is  faponaceous, 
equally  antifeptic  with  the  faliva,  and  is  indeed,  a 
very  powerful  menftmum,  fufEcient  gradually  to 

diflblve  milk  after  it  has  been  gently  coagulated  in 
the  ftomach. 

§  363- 

The  gaftric  juice  appears  to  be  themoft  power¬ 
ful  and  a<ftive  agent  in  the  great  bufiiiefs  of  digef- 
tion.  If  the/ac^f  be  carefully  niafticated,  and  fuf- 
ficiently  blended  with  the  menftruum  furnilhed  by 
fhe  falivary  glands,  this  fluid  of  the  ftomach  com- 

B  3  pletelj 
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pletely  diffolves,  and  finally  converts  it,  into  a 
foft  pultaceous  chyme. 

§  364-  ' 

This  momentous  funftion  is  alfo  further  aided 
and  promoted,  by  a  variety  of  acceflbry  and  alTif- 
tant  powers  :  of  ihefe  the  molt  confidcrable  is  the 
perlftalifc  motion^  by  means  of  which  the  food, 
now  reduced  to  a  pulpy  corfiftencc,  is  thoroughly 
agitated,  and  kept  perpetually  in  a  hate  of  wavy 
commotion.  Although  the  force  of  the  periftaltic 
motion  fall  far  fliort  of  the  chimerical  calculations, 
formerly  made  on  this  fubjeft,  by  mathematical 
phyficians,  and  although  it  be  not  itlelf  the  foie 
caufe  of  digeftion,  it  is,  notwithftanding,  of  the 
utmoft  efficacy  and  influence  in  this  important 
procefs. 

§  365- 

Among  the  auxiliary  powers,  of  this  kind,  may 
be  alfo  reckoned  another  fpecks  of  motion,  which 
the  prclTurc  of  the  furrounding  parietes  of  the  ab¬ 
domen,  communicates  to  the  ftomach :  to  thefe 
we  may  kill  farther  fubjoin,  the  extreme  warmth 
of  the  fituation  in  which  this  vifcus  is  placed  ;  fo 
very  powerful  was  this  fotus  or  bath,  formerly 
efteemed,  in  confequen'-e  of  the  abundant  quan¬ 
tity  of  blood  contained  in  the  neighbouring  velTels 

and 
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and  vlfcera,  that  inftead  of  the  term  dig^Jlion^ 

that  of  cGclion^  was  ufed  by  the  greater  part  of 
phyfiologids. 

§  366. 

To  determine,  with  precifion,  the  period  of  time 
requilice  for  the  coiiverjion  of  our  aliment  into 
chyme  by  the  joint  co-operation  of  the  foregoing 
powers  (§  361.),  will  appear  almofl:  impoffible  to 
any  one,  who  may  confider  the  great  variety  of 
circumilances,  on  which  fuch  converfion  iniill;  de¬ 
pend  .  thefe  circuradances  are,  the  quality  and 
quantity  of  the  food  taken  in,  the  difterent  degrees 
of  force  in  the  digeftive  powers,  the  greater  or 
lefs  attention  and  care  beftowed  on  the  prepara^ 

tion  of  the  food  for  digeftion,  by  previous  mafti- 
cation,  &c. 


For  in  a  healthy  fubje^i,  the  unimpaired  fto- 
raach  docs  not  difeharge  fuch  alimentary  matters 
as  have  been  taken  in,  previouily  to  the  conver- 
fion  of  their  digeftible  parts  into  a  perfea  pulp. 
From  whence  it  is  evident,  that  diiFerent  periods 
of  time  are  requilite,  for  the  complete  digehion  of 
different  kinds  of  food.  If,  however,  it  'be  allow¬ 
able  to  form  any  general  conclufion  on  this  fubjeft, 
K  would  appear,  that  from  the  third,  to  the  lixth 
hour,  after  the  ufe  of  aliment,  the  ffomach  has, 
for  the  mofl  part,  difeharged .through  the  pylorus 
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in  a  very  gradual  manner,  the  v/holc  of  its  pul« 
taceous  contents. 

§  367- 

The  pylorus  is  an  annular  rim,  not  formed, 
(like  the  other  rugse  on  the  internal  furface  of  the 
ftomach),  by  the  folding  of  the  villous  coat  alone, 
but  confiding,  in  part,  alfo  of  a  few  fafcicuH  from 
the  fubjacent  nervous^  and  alfo  of  certain  fibres 
from  the  niufcular^  coat :  all  which  parts  are  fo 
organized  and  arranged,  as  to  conflitute  a  coniform 
termination  to  the  ftomach,  that  is  extended  into, 
and  embraced  by,  the  duodenum,  in  the  fame 
manner  as  the  os  uteri  is  received  and  embraced, 
by  the  fuperior  part  of  the  vagina. 


SECT.  XXIX. 

OF  THE  PANCREATIC  JUICE. 

§  368. 

Subsequent  to  the  expuifioa  of 

the  thyme  through  the  pylorus,  that  pulpy  mafs 
muft  be  fubjefted,  in  the  duodenum  (a  fliort,  but 
remarkable  portion  of  the  inieftinal  tube),  to  new 

and  confiderahle  changes,  previoufly  to  the  for- 

jnation 
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^nation  and  final  reparation  of  complete,  alimen¬ 
tary  chyle.  Thefe  neceflary  changes  arc  effeftcd 
in  the  chyme  by  the  acceflion  and  admixture  of 
various  kinds  of  inquiline  humours,  the  moil:  ftrlk- 
ing  and  important  of  which,  are,  the  bile  and  the 
pancreatic  juice* 

§  369- 

Of  thefe  two  humours,  we  will  fpeak  in  fepa- 
rate  feftions.  We  proceed  therefore,  to  confider 
the  liquor  of  the  pancreas  firfi,  becaufe  it  appears 
to  bear  a  very  confiderable  refcmblance,  both  in 
its  nature  and  ufes,  to  thofe  other  t\yo  dilToIvent 
humours,  of  which  we  have  already  fpoken,  name* 
ly,  the  faliva  and  the  gaftric  fluid. 

§  370^ 

Athough  it  be  indeed  a  matter  of  no  fraall  diffi- 
culty,  to  procure  the  pancreatic  liquor  of  a  found 
animal,  in  a  pure  and  unadulterated  ftate,  yet  the 
obvious  and  unequivocal  refult  of  ali  the  fafls, 
which  the  moft  attentive  inveftigaiion  has  been 
able  to  fupply,  with  regard  to  its  nature,  is,  that 
it  bears  the  ftrongeft  fimilicude  to  the  faliva  in  all 
its  general  properties..  Were  it  not  for  the  pur- 
pofe  of  fliowing  how  mifehievous,  and  even  de- 
ftruftive,  the  praftice  of  medicine  may  become, 
unlefs  direfted  by  found  principles  of  phyfiology, 

1  fliould  not  think  it  necelTary  nor  even  proper,  at 

the 
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the  prcfent  enlightened  period,  to  mention  the  er¬ 
roneous  phyTioIogical  hypothefes,  entertained  by 
Trane.  Sylvius,  and  his  humble  followers,  Regn. 
de  Gracf,  Flor.  Schuyl,  and  others,  refpefting 
the  vifionary  or  fuppofed  acidity  of  the  pancreatic 
liquor,  efpecialiy  as  thofe  opinions  have  been  long 
fince  very  ably  refuted  by  Pechlin^  Swammerdam, 
and  Brunner,  characlers  of  the  firft  celebrity  in 
the  annals  of  medical  fcience. 

§  371* 

The  fources  from  whence  the  lymph  and  faliva 
are  derived,  bear  no  fmall  refemblance  to  that' 
which  conflitutes  the  fubjeft  of ^ our  prefent  confi- 
deration,  namely,  the  pancreas :  this  latter  is  by 
far  the  largeft  of  all  the  conglomerate  glands  of 
the  human  body,  and  exhibits,  in  the  whole  of  its 
’ftruflure,  a  very  ftriking  fimilitude  to  the  glands, 
that  give  birth  to  the  falivary  fluid ;  wdth  ihefc 
lafl  mentioned  bodies  it  alfo  further  agrees,  in  this 
particular,  that  its  excretory  canals,  arifing  from 
radicles  of  the  utmofl  minutenefs,  run  together 
and  unite  by  degrees,  till  they  conftitute  finally  a 
common  duft,  which  has  received  its  name  from 
Jo.  G.  Wirfung,  who  firfl:  difeovered  and  de- 
monftrated  it  in  the  human  fubje£f,  in  the  year 
1642. 

-  I 

This 
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This  duft  pafles  through  the  coats  of  the  duo¬ 
denum,  and  by  a  conftant  Jlillicidium^  weeps  into 
the  cavity  of  that  inteftine,  the  fluid  it  had  receiv¬ 
ed  from  the  gland  to  which  it  is  appended. 


§  372- 

Finally,  the  excretion  of  this  fluid  appears  to  be 
promoted  by  the  very  fame  powers,  which  were 
formerly  faid  to  be  fublervient  to  the  excretion  of 
faliva,  namely,  prejure  and  Jiimidus. 

By  means  of  the  former,  it  is  emiilged  chiefly 
when  the  ftoinach  is  diftended  and  refls  immedi¬ 
ately  on  the  pancreas. 

The  fubftances  that  contribute  mofl,  by  their 

irritations,  to  excite  a  difeharge  of  the  pancreatic 

fluid  are,  firft,  the  chyme  itfelf.  as  it  palTcs  through 

the  pylorus  in  a  crude  and  unaflimilated  ftate  ;  and 

fecondly,  the  bile,  which  is  difeharged  through 

the  very  fame  orifice  with  the  liquor  of  the  pan- 
creas. 

§  373- 

The  ufe  of  this  fluid  is  doubtlefs  to  diflhlve  the 
chyme,  more  efpeciaily  that  part  of  it,  which  has 
not  been  fulficiently  digefled  in  the  ftomach  :  by 
ns  abundant  afflux,  it  contributes  to  affimilate  this 

pulpy 
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pulpy  mafs  Hill  more  and  more  to  the  natufc  of  . 
the  inquiline  humours,  and  thus  finally  manure  It 
for  the  further  procefs  of  chylificanon. 


SECT.  XXX. 

OFTHEBILE*. 

§  374- 

f 

1  HE  fecretion  of  bile  Is  the  pecu¬ 
liar  deaination  of  the  liver,  the  largeft  and  moft 
ponderous  vifeus  in  man.  This  fuperiority  of  fize 
is  more  efpecially  obfervable,  during  the  foetal 

*  Doftor  Maclurg,  of  Virginia,  publillied  in  the  year 
1772,  an  experisaental  tteatife  on  the  formation,  the  nature 
and  the  ufes  of  the  human  bile,  which  has  acquired  for  its 
learned  and  ingenious  author,  no  fmall  degree  of  reputation 
both  at  home  and  abroad.  That  this  elaborate  publication 
poflelfes  an  uncommon  lhare  of  merit,  not  even  the  avowed 
enemies  of  the  Doaor  are  themfelves  able  to  deny.  The 
author  has  ll.ewn  himfelf  to  be,  at  lead,  a  very  patient  expe¬ 
rimenter,  and  an  extremely  attentive  obferver.  He  appears 
to  have  made  himfelf  perfeflly  mafter  of  the  opinions  of  all 
,  authois  of  celebrity  and  diftinaion,  who  had  previoufly  writ¬ 
ten  on  the  fame  fubjea.  With  regard  to  the  literary  merit  of 
the  compofiticn  itfelf,  it  is  doubtlefs  entitled  to  the  higheft  en- 

comiams  that  even  the  mod  partial  eulogid  can  beftow.  The 

order 
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ftate,  in  which,  the  younger  the  foetus  the  greater 
is  the  proportional  magnitude  of  the  liver,  when 
compared  with  that  of  the  other  vifcera  of  the 


order  Js  mimitably  lucid,  the  ftyle  is  chafte,  manly  and  ner- 
Vous  in  the  higheft  degree,  and  as  to  ciofenefs  and  propriety 
of  argumentative  arrangement,  not  even  die  fupercilious  lo¬ 
gician  himfelf,  can  find  room  to  fuggeft  the  lhadow  of  an 
amendment. 


All  human  compofitions  are,  however,  like  the  fources 
from  wlience  they  originate,  in  feme  meafure  faulty  and  im- 
perfea.  To  this  general  maxim,  humiliating  as  it  may  ap¬ 
pear  to  the  pride  of  the  felf-adoring  philofcpher,  the  treatife 
of  the  illuftnous  Maclurg  is  by  no  means  an  exception.  In 
feveral  of  the  Dodlor’s  experiments  there  appears  to  be  a 
want  of  fufficient  accuracy  and  definitude,  in  others  a  want 
of  objea  and  defign.  Over  thefe  faults,  however,  confider- 
able  as  they  are  in  the  works  of  an  experimentalifi,  we  feel 
mchned  to  fpread  a  kind  mantle  of  palliation,  when  we  re- 
collea  that  our  author  experimented  and  wrote  in  the  early 
morn  of  fcientific  chemiftry.  Experimenters  had  not  yet  be¬ 
come  perfea  adepts  in  their  nice  and  momentous  art ;  they 
had  not  yet  acquired  fufficient  circunifpefllon  and  addrefs  to 
obviate  every  fource  of  fallacy,  and  to  avail  themfelves  of 
every  circumftance  that  might  pave  the  way  to  fatisfaftory 
and  unequivocal  refults,  ^ 


u  another  charge  of  a  more  weighty  and  important  na¬ 
ture,  lies  agamft  our  learned  and  ingenious  author.  He  has 
certainly  bunt,  on  nothing  mere  fuliftantial  than  the  flimfy 
balls  of  deceptions  analogy,  feme  of  the  leading  principles  of 
his  favourite  tjoflrine.  Thus, ,  fer  example,  he  fuppoL  the 

bile 
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body. The  dignity  and  high  importance  of^tbi^ 
vifcus  in  the  animal  economy  may  be  fairly  de¬ 
duced,  from  the  univerfality  of  its  prefence  ;  thus 


bile  to  be  a  fluid,  the  aired  refult  of  a  putrefactive  degene¬ 
racy  in  a  portion  of  the  circulating  volume  of  the  blood. 
His  moft  plaufible  reafons  in  fupport  of  thii  opinion  are,yfr/?, 
that  the  parts,  from  whence  the  incipient  radicles  <T  the  vena 
portarum  immediately  originate,  contain,  and  communicate 
with,  matter  already  in  a  femiputrefeent  ftate.  And  fxond- 
lyy  that  the  bile  is  moft  abundant  in  quantity  and  moft  adive 
with  regard  to  its  quality,  at  that  feafom,  and  under  thofe 
circumilances,  which  arc  moft  favourable  to  the  commence¬ 
ment  and  progrefs  of  piitrefadion  in  the  living  fyftem,  as 
well  as  in  ail  other  phyfical  bodies. 


Plaufible  as  thofe  arguments  miay,  on  firft  view  appear, 


they  are  certainly,  as  already  obferved,  founded  on  nothing 


better  than  fair,  but  fallacious  analogy.  The  principle 
which  they  tend  to  eftabllfh  ftands  in  the  moft  dired  oppofi- 
tlon  to  the  refult  of  experiment — facred  experiment !  the  on¬ 
ly  unerring  guide  to  condud  the  candid  enquirer  to  the  ever- 
lafting  temple  of  truth.  Did  our  learned  author  (I  would 
beg  leave  to  afk)  ever  faithfully  experim.ent  on  feparate  por¬ 
tions  of  the  blond,  drawn  from  diTerent  parts  of  the  body,  in 
order  to  determine  the  comparative  proximity  of  each  portion, 
to  the  putrefadive  ftate  ?  I  prefume  he  never  did,  otherwife 
his  opinion  on  this  fubjed  would  have  been,  dcubtlefs,  very 
different  from  what  we  find  in  his  ingenious  publication. 
For  it  is  a  truth,  nothing  the  lefs  frered  and  refpedable  on 
account  of  its  novelty,  that  if  equal  quantities  of  blood  be 
taken  from  the  vci^a  por'arum,  and  from  the  lungs  or  any  part 
of  the  arterial  fyftem,  and  expefed  to  the  fame  incumbent 

circum- 
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in  all  animals  poffeffing  red  blood,  it  exifts  no  lefs 
generally  and  uniformly  than  the  heart  itfelf. 

circumftances,  the  pulmonic  or  arterial,  will  aflume  tlie  putre- 

faaive  procefs,  much  fooner  than  the  hepatic,  blood.  The 

caiife  of  this  phenomenon  muft  be  fnfficiently  obvious  to  any 

one  acquainted  with  the  late  difcoveries,  in  the  divine  fcience 

of  chemiftry.  We  would  attempt  its  folution  in  the  follow- 
ing  manner. 


Vital  air  (which  is  indeed  the  genuine  fgptic  principle,  if 
any  fuch  principle  exift)  is  in  all  cafes  elTential  to  the  progrefs 
of  putrefaaion.  This  air,  or  rather  its  bafe  (termed  oxytene 
by  the  ingenious  chemifts  of  France)  is,  as  we  have  the  llron^- 
eft  reafons  to  believe,  from  the  experiments  of  Goodwyn, 
Beddoes,  Girtanner,  and  others,  intimately  blended  with  the 
circulating  blood  in  its  paffiige  through  the  lungs.  As  the 
blood  proceeds  in  its  mazy  route  through  the  differe'nt  parts 
o  tne  arterial  fyftem,  it  is  gradually  robbed  of  its  concommi- 
tant  oxygene  or  bafe  of  vital  air,  by  the  myfterious  acdion  of 
e  animal  fyllem.  The  confequencc  of  this  fpoliation  is, 

t  at  the  florid  «rW,  aflbmesamuch  darker  colour,  and  fuf- 

ers  Anally  a  complete  tranfmutation  into  ^^enouc  blood.  In 
this  latter  ftate  the  putrefaaive  procefs  is  lefs  ant  to  com 
mence,  becaufe  the  blood  contains  lefs  oxygene  in  a  flare  of 
intimate  mixture,  or  perhaps  I  might  with  more  propriety 
fay,  m  a  flate  of  combination.  For  in  proportion  as  the  bafe 
of  vital  an-  is  more  intimately  blended  with,  and  therefore 
more  nearly  approximated  to.  the  conftituent  o arts  of  A 
blood,  the  more  powerfully  can  it  co-operate  wit^  othe  n^^ 
■l«ry  age.nts  m  inducing  thefe  parts  to  aifume  that  intcfllne' 

motion,  WMich  conftitutes  the  putrefaflivc  proceL  Abho'  h 

our  learned  author  is  decidedly  of  opinion,  that 
eommences  more  readily,  if  vital  air  be  excluded  uko.SZ 

f 

from 
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S  375- 

The  fubftance  of  the  liver  is  of  a  nature,  fut 
reneris,  and  may  be  readily  diftinguilhed,  at  firft 

from  the  putrefying  fuhftances,  yet  it  is  now  well  known^ 
that  the  very  reverfe  of  this  is  true.  Exclude  vital  air  from 
a  body,  in  the  compofition  of  whieh  none  of  this  energetic 
fluid  exifts,  and  you  thereby  embalm  that  body  in  a  degree 
equal,  if  not  fuperior  to  the  embalmment  of  the  unperifhable 

mummies  of  the  Eaft. 

No  body,  whatever,  is  capable  of  taking  on  the  putrefac¬ 
tive  procefs,  that  does  not  contain  in  its  compofition  more 
or  lefs  of  thofe  fimple  fubftances  that  belong  to  the  dafs  of 
inflammables.  Reafoning  therefore  a  priori,  or  dimbing  the 
arduous  fteeps  of  fcience  by  the  more  laborious  fteps  of  expe¬ 
riment  and  obfervatlon,  we  are  warranted  in  either  cafe  to 
conclude,  that  putrefadion  confiRs,  in  a  very  confiderable 
degree,  in  the  intimate  combination  of  the  bafe  of  vital  air  to 
certain  fubRances  of  an  inflammable  nature.  Both  the  pn- 
mary  elements  of  which  putrefiable  bodies  are  compofed,  and 
alfo  the  refults  of  aaual  putrefaftion,  co-operate  m  the  efta- 
blifliment  of  the  fame  conclufion. 

It  is  certainly  a  truth,  that  vital  air  is  as  effential  to  the 
putrefadive  procefs  as  it  is  to  the  fupport  of  combuftion,  or 
the  continuance  of  animal  life. 

Upon  the  whole,  we  may  witliout  the  fmallefl  hefltatio* 
conclude,  that  the  former  opinions  of  phyfiologifts  refpefling 
the  fuppofed  putrefeent  difpofition  of  the  hepatic  blood,  are 
wholly  infupportable  by  argument  or  fad,  being  indeed  di- 
, redly"  oppofed  to  the  literal  refult  of  pofitive  experiment  ; 
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from  that  of  all  the  other  vifcera  of  the 
body  :  it  conlifts  of  a  parenchyma  of  a  well  known 
colour  and  very  tender  texture  :  this  parenchyma 
is  abundantly  fupplied  with  nerves,  with  lympha¬ 
tic  velTels  (very  vifible  on  both  furfaccs),  with  bi- 
■liferous  dufts,  and  finally  with  blood-velTels,  from 
whence  thefe  dufts  originate :  with  refpeft  to 
thefe  blood-veflels,  fome  of  which  arc  remarkably 
large,  we  will  immediately  Hate  a  few  obfervations 
on  each  of  their  feveral  orders. 


§  37^* 

The  firfl  vefiel  which  here  prefents  itfelf  for 
our  confideration  is,  the  vena  portarum,  which 
differs  very  widely  from  every  other  portion  of 
the  venous  fyftem,  not  only  in  its  fingular  appear¬ 
ance,  but  alfo  in  the  peculiarity  of  its  courfe  and 
diflribution,  of  which  a  few  words  were  fpoken 
on  a  former  occafion  (§  87).  This  large  velTel 
IS  formed  by  the  conflux  of  by  far  the  greater 
niimber  of  rlie  venous  branches  that  originate  and 
run  from  the  vifcera,  fituated  in  the  lower  part  of 
the  abdomen,  and  is  invefted  and  ftrengthened  by 

and  therefore,  that  the  pious  eulogia  fo  profufely  beftovved 
on  the  powers  of  the  animal  economy,  in  being  able  to  form 
zx^  anfifpttc  out  of  a  highly  fluid,  appear  to  be  as 

viltonary  and  hypothetical,  as  nature's  final  intention  in  the 
preparation  of  this  fluid  tvas  thought  to  be  beneficent,  and  her 

rocefs  itfelf  beautiful,  and  interefling. 

.  VOL.  II.  Q 


at  cel- 


a  cellular  covering,  commonly  known  by  the  nanld 
of  capfiila  Gliffonii.  No  fooner  does  this  trunk 
make  its  entrance  into  the  liver,  than  it  is  divided 
into  feveral  branches,  which  as  they  run  in  vari¬ 
ous  direclions  throup;!!  its  fubflance,  fuffer  hill  far- 
iher  divifions,  till  they  are  finally  encreafeJ  to  a 
countlefs  number  of  the  mod  fubtle  ramifications, 
-which  pervade,  with  the  utmoft;  minutenefs,  every 
portion  of  this  vifeus.  This  ■whole  fyftem  of  the  ^ 
vena  portarum  was  formerly  compared,  by  Galen, 
to  a  tree,  the  roots  of  which  are  difperfed  through¬ 
out  the  whole  cavity  of  the  abdomen,  while  its 
branches  are  enclofcd  in  the  more  contrafted  vo¬ 
lume  of  the  liver. 

§  377-  _  ' 

Another  blood-veffel  of  a  different  kind,  with 
which  the  liver  is  furniflied,  is  the  arteria  hepatica. 
I'his  veflel  originates  from  the  cgeliac  artery,  and 
although  far  inferior  to  the  vena  portarum,  both 
in  its  capacity  and  in  the  number  of  its  branches, 
is,  notwithftanding,  divided  into  ramifications  of 
adonifliing  fubtility,  and  is  alfo  diftributed  with  a 
p-reat  deal  of  minutenefs  throughout  every  part  of 
the  liver. 

I 

§  37^- 

The  extreme  terminations  of  both  the  forego¬ 
ing  kinds  of  veffels,  end  in  genuine  veins,  which 

gradually 
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giadiially  uniting,  form  by  their  general  conflUx, 
certain  large  venous  trunks,  that  lofe  themfclvcs 
finally  in  the  inferior  vena  cava. 


§  379- 

Ihofe  extreme  terminations,  by  which  thefe 
fmail  branches  of  the  vena  portarum  and  arteria 
hepatica  become  radicles  to  the  vena  cava,  form 
a  very  fubtle  vafcular  texture,  exhibiting  a  fingu- 
lar  and  ftriking  appearance,  as  if  the  vellels  .were 
convoluted,  or  wound  up  into  globes  of  incon¬ 
ceivable  rainutenefs.  Thefe  globular  bodies  im- 
pofed  fo  effeHually  on  Malpighi,  as  to  induce  that 
dlufirious  phyfiologifi:  to  confider  them  as  glandu¬ 
lar,  hexagonal,  and  hollow  kernels,  dellincd  to 
conflitute  the  immediate  chambers  of  fecretion. 


§  3804 

From  Aofe  fame  globular  convolutions  of  blood- 
vefTels  arife,  laftly,  the  pori  biliani.  Thefe  are 
•very  tender  dufts,  which  convey  the  gallifli  liquid 
from  the  blood,  and  completely  eliminate  the  fame 
from  the  fyftem  of  the  liver,  through  the  duFcus 
■hepaticus  communis,  a  canal  which  they  form  bv 

-their  general  confmx. 


.  §  3^1. 

ft  is  common  for  phyfiolo: 

from  what  kind  of  blood  the  bi 


to  enquire, 
immediately 
fecrcted  y 
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fecrcted  ;  wliether  from  arterial,  or  from  tliat  con¬ 
tained  in  the  vena  portarum  ? 


Although  the  former  of  thefe  opinions  appears, 
on  the  firfl;  view  of  the  fubjeft,  to  be  rendered 
moft  probable  from  the  analogy  of  other  fecre- 
tions,  which  are  evidently  the  refult  of  arterial 
■aftion,  yet  from  a  more  accurate  inveftigation  of 
the  matter  we  will  readily  be  convinced,  that  by  far 
the  greater  part,  if  not  indeed  the  whole,  of  the  bi¬ 
liary  fecretionj  is  derived  from  the  vena  portarum  : 
the  blood  of  this  veffel  being  lurid,  and  highly  im¬ 
pregnated  with  phlogiffon,  correfponds  precifely 
with  the  nature  of  the  bile  •,  but  how  extremely 
.different,  on  the  other  hand,  are  the  habit  and 
conflitution  of  the  florid  and  fiery  arterial  blood, 
which  the  caeliac  artery  tranfmits  from  the  aorta 
immediately  to  the  liver  ! 


•With  refpea  to  arguments  drawn  from  analogy 
we  may  obferve,  that  as  the  vena  portarum  is  fub- 
jeaed  to  an  arterial  diftribution,  fo  it  may,  in  like 
manner,  poflfefs  the  power  of  performing  an  arte¬ 
rial  funaion  :  this  fiune  opinion,  for  which  we  con¬ 
tend,  appears  alfo  to  derive  additional  fupport 
from  the  analogy  which  cxifts  between  the  liver 
and  the  lungs :  to  perform  the  leading  funaion  of 
ihefe  lad  mentioned  vifcera,  is  dcubtlefs  the  imme¬ 
diate  deftination  of  the  large  pulmonary  arteries ; 

whereas. 
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■whereas,  on  the  other  hand,  the  bronchial  artery 
is  only  fubfervient  to  the  nourilhment  of  the  parts, 
on  which  it  is  diftributed  the  difcharge  of  an 
office,  liinilar  to  this  latter,  is  alfo,  jf  we  be  not 
greatly  deceived,  the  more  immediate  deflination 
of  the  arteria  hcpatica.  Notwithftanding  what 
we  have  here  advanced,  we  are  ftill  ready  to  ac¬ 
knowledge,  that  the  hepatic  artery  may  poffibly 
contribute  fome  what  towards  the  fecretion  of  bile  ; 
but,  that  its  influence,  in  this  refpeft,  is  indeed 
very  inconfiderablc,  and  not  yet  fufficiently  afeer- 
tained  and  dcmbnflrated,  are  pofltions  to  which 
we  fubferibe  with  the  utinofl:  confidence. 

382. 

The  biliary  hepatic  liquor,  when  once  fecreted, 
flows  in  a  gentle  but  uninterrupted  ftreamlet 
through  the  hepatic  dud  ;  and,  when  the  intejii- 
num  duodenum  is  empty,  glides  direftly  onward, 
through  the  common  dudui  choledocus,  into  the 
cavity  of  that  vifcus ;  but  when  the  duodenum  is 
diftcndcd  with  chyme,  it  becomes  necelTary  for 
this  fluid  to  purfue  a  diiTerent  route,  w'hence  it 
regurgitates  from  the  hepatic,  and  flows  through 
the  cyjlic  dud  into  the  gall-bladder,  where  it  is 

retained  a  certain  time,  and  thence  derives  the 
name  of  cyjlic  bile. 
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§  383- 

The  gallbladder  is  an  oblong  fack,  fomewhat 
pyriform  in  its  figiirej  attached  to  the  concave  fu-? 
perficies  of  the  liverj  and  compofed  of  three  meni* 
branes  or  coats. 


Thefe  are,  firft,  the  external  wliich  does  not 
inveft  the  whole  of  the  cyft,  and  is  deriveo  fiom 
the  peritoneum. 

Secondly,  the  middle^  ^ufually  called  the  nervous 
coat,  which,  as  in  the  (lomach,  the  inieftinal  tube 
and  the  urinary  bladder,  conftitutes  here  likewife 
the  principal  part  of  the  tone  and  firmnefs  of  the 

fac. 

And,  lahly,  the  internal  which  bears  a  certain 
fimilitude  to  the  internal  membrane  of  the  ftomach 
(§  359O  ?  I'ke  that  it  is  interfperfed  with  an  infi¬ 
nitude  of  minute  blood-vefiels,  and  like  that  it  is 
alfo  marked  by  rugse  or  wrinkles,  which  form, 
here  and  there,  fine  net-like  checkerings,  that  ex¬ 
hibit  the  appearance  of  the  moft  exquifitely  ele¬ 
gant  lattice-w'ork. 

§  384- 

The  neck  of  the  gall-bladder  is  conical,  and 

forms,  by  its  termination,  the  cyjlic  diidl,  which 

purfues 
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purfue^  not  a  direft,  but  fomewhat  circuitous  or 
fcrpcntine  route,  and  is  furniflied  with  a  few  nii- 
iiute  valves  of  a  lunated  or  falciform  figure, 

§  385. 

The  gall-bladder  retains  the  bile,  vt'hen  once 
icccivcd,  till  that  liQuor  either  flows  out  fpontane- 
oufly,  in  coufequence  of  being  favoured  by  a  re¬ 
clined  and  fomewhat  fupine  pofition  of  the  body, 
or  till  it  is  emulged  from  the  cylT;  by  the  prelTure 
of  the  neighbouring  inteflines,  namely,  the  Jeju¬ 
num  and  i/eum,  or  by  the  occafional  palTage  of 
hardened  fasces  through  the  tranfverfe  colon. 


DuTerent  flnnuli  aftlng  on  the  duodenum  have 
alfo  the  effea  of  foliciting  a  more  copious  effufion 
of  bile  into  the  cavity  of  that  intefline. 

The  remarkable  contramiity  of  the  gall-blad¬ 
der,  evidenced  and  fatisfaftorily  eftabliflied  by  live 
difTeftions  and  certain  pathological  phenomena, 
(although  this  fac  be  indeed  completely  deftitute 
of  all  genuine  irratibility),  (§  307.),  will  appear 
to  contribute,  not  a  little,  to  the  excretion  of  the 
bile;  efpecially  when  we  confider  the  flimulant 
impreffion  which  this  fluid,  after  retention  in  the 

cyfl,  mull  make  on  its  furrounding  parlctes  or 
walls. 
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§  386. 

For  although  the  cyjlic  exhibits,  in  its  general 
properties,  the  moft  ftriking  fimilitude  to  the  he- 
faticWXc  (§  382.),  it  is  notwithftanding  concen¬ 
trated,  as.  it  were,  by  reft  and  ftagnation,  and 
thence  rendered  more  tenacious  and  bitter  :  this 
effeft  appears  to  be  owing,  in  a  particular  man¬ 
ner,  to  the  lymphatic  vefltls  of  the  cyft,  which 
flowly  abforb  the  aqueous  parts  of  the  bile,  while 
thus  enclofed  and  retained  in  a  quiefcent  ftate. 

§  3^7* 

We  proceed  now  to  the  confideratlon  of  the 
bile  itfelf.  This  is  an  animal  fluid  of  the  higheft 
dignity  and  importance  in  the  living  fyflem  :  its  na¬ 
ture  and  ufes  have,  for  twenty  pears  paft,  laid  a 
foundation  for  more  literary  controverfies  among 
phyfiologifts,  than  have  exifled  refpe^ing  any 
other  fluid  that  belongs  to  the  body  of  man. 

What  we  fliall  advance  on  this  fubjefi  will  re¬ 
late  immediately  to  the  cyftic  bile,  as  this  is  to  be 
efteemed  the  more  perfcS  of  the  two,  and  is  there¬ 
fore  in  a  ftate  more  favourable  for  fiiccefsful  in- 
veftigation. 

§  388. 

Bile,  taken  from  the  recent  corpfe  of  an  adult 
fubjeft,  who  had  not  previoufly  laboured  under 

any 
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any  difeafe,  is  a  liquor  fomewhat  vifcid,  of  a  faint 
green  colour,  inclining  towards  a  brown,  inodo¬ 
rous,  and,  if  compared  with  the  gall  of  brutes,  of 
a  flightly  bitterifli  tafte. 

§  389- 

Although  the  conftituent  parts  of  this  fluid  ncl- 
ther  feparate  from  each  other  fpontanecufly,  nor 
yet  by  fo  Ample  a  mode  of  treatment  as  is  fuifleient 
to  pi  oduce  that  elFe<A  on  the  parts  that  compofe 
the  blood,  they  may,  notwithftanding,  be  fubjeft- 
ed,  without  much  difficulty,  to  fuch  an  examina¬ 
tion  as  will  make  it  appear,  that  they  doubtlefs 
poflefs  and  exhibit  a  certain  analogy  to  the  ele¬ 
mentary  parts  of  the  blood,  though  this  analogy 
fliould  not  be  purfued  to  too  great  an  extent. 

The  bile  contains,  in  the  firfl;  place,  an  aqueous 
menflruum,  which  has  been  denominated  by  fome 
late  phyfiologifls,  its  falivary  part ;  this  may  be 
aptly  enough  compared  to  the  aqueous  portion, 
and  refembles  alfo,  though  not  in  every  particu- 
Jar,  the  ferum  of  the  blood. 

From  the  bile  we  can  alfo  feparate  and  procure 

a  mall  portion  of  a  white  and  gruraous  fubftance, 

w  ich  may  be  faid  to  poflefs  a  certain,  though  re- 

inote  refemblance  to  the  plaftic  lymph  of  the 
blood. 


Finally, 
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Finally,  the  mod  ftriking  and  important  princi¬ 
ple  which  the  bile  contains  is  the  7natter  of  phlo^ 
%ifton^  derived  in  large  quantities  from  the  blood 
cf  the  vena  portarum,  which  is  highly  impreg¬ 
nated  with  this  fubtle  element. 

§  39^- 

This  aftive  inflammable  part  evidently^anifefls 
its  exiftence  in  dried  bile,  but  more  efpecially  in 
gall  {tones,  by  burfting  immediately  into  flame, 
when  placed  in  contaft  with  a  burning  fubftance. 
To  the  aftion  and  influence  of  this  principle  inufl 
we  attribute  thofe  ftriking  and  Angular  qualities, 
formerly  enumerated,  fuch  as  colour,  tafte,  &c. 
wdiich  ferve  to  diftinguifla  the  bile  from  the  other 
inquiline  humours  belonging  to  the  fyftem  ;  and 
from  the  fame  fource  muft  we  alfo  derive  the  other 
remarkable  properties  of  this  fluid,  which  flvall  be 
mentioned  hereafter. 

§  39J- 

The  bile  is  not  of  fuch  a  nature  as  to  pofiefs, 
like  foap,  an  equal  affinity  to  oil  and  v/ater,  and 
thus  ferve  to  mix  and  intimately  combine  thefe 
two  dements  together.  The  contrary  opinion 
(which  was  erroneoufly  entertained  on  this  fubjeft 
by  Boerhaave,  and  atterwards  by  Schroder)  was 
formerly  invalidated  and  refuted  by  certain  re¬ 
markable  experimen;s  of  my  own  (fmee  confirmed 

and 
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and  further  increafed  by  other  writers),  and  is 
now  entirely  repudiated  by  the  greater  number  of 
phyfiologifts.  On  the  other  hand,  if  bile  be  ap-. 
plied  to  the  two  foregoing  elements,  i.  e.  oil  and 
water,  when  in  a  flate  of  intimate  mixture  and 
combination,  it  produces  an  evident  difunion  and 
reparation  of  them  from  each  other.  This  fluid 
poffefTes  indeed  no  alkaline  properties,  but  is,  not- 
withflanding,  equally  unfriendly  to  the  cxiftence 

of  acid  acrimony,  to  fermentation,  and  to  pmre* 
faftion. 


§  392- 

By  confidering  v»ith  due  attention  the  foregoin? 
obfervations,  we  may  eafily  afeertain  the  true,  the 
important,  and  the  diverfified  ufes  of  the  bile,  in 
the  procefs  of  chylification. 

For  in  the  firlf  place,  from  that  equable  and 
uniform  chymous  pulp  which  the  ftomach  has  dif- 
charged  into  the  duodenum,  which  the  pancreas 
has  diluted  by  an  effufion  of  its  own  juice,  and 
which  moves  fpontaneoufly  onward  to  the  cavity 
of  the  fmall  inteftmes,  it  gradually  precipitates  the 

feces,  and  thus  feparates  from  them  that  crearn- 
JiJte  fluid  denominated  ch^le. 


The 
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The  bile  itfelf  fufFers,  at  the  fame  time,  a  divL 
fion  into  two  parts,  the  one  aqueous,  the  other 
phlogiftic.  The  latter  part  adheres  to  the  feces, 
tinges  them,  and  is  afterwards  difcharged,  along 
with  them,  out  of  the  body  ;  whereas  the  former 
appears  to  be  mixed  with  the  chyle,  and  re-con- 
dufed  back  to  the  mafs  of  blood. 

Thus  the  abundant  phlogifton,  now  become 
troublefome  and  noxious  to  the  blood,  is  firll:  di¬ 
rected  to  the  liver,  where  it  is  rendered  fubfervient 
to  the  formation  of  a  fingular  and  very  important 
humour :  After  this  humour  has  fully  anfwcred 
the  end  of  its  deftination,  its  fuperfluous,  or  rather 
Roxious  part  is  included  among  the  excrements, 
and  finally  eliminated  from  the  fyftem. 

A  further  ufe  of  the  bile  is,  to  evolve  and  ex¬ 
terminate  from  the  alimentary  caital,  the  fixed  air, 
which  had  been  hitherto  confined  among  the  chy- 
inous  mafs  :  it  appears  alfo  to  a^l  on,  and  aid,  the 
inteftinal  tube,  by  means  of  its  fiimulus,  thus  ex¬ 
citing  it  to  perform  its  periftaltic  motion  with 

greater  vigour  and  energy. 

I  filently  pretermit  a  variety  of  other  ufes,  eom- 

moaly  attributed  to  the  bile,  which  appear  to  me 

to  reft  on  more  doubtful  and  equivocal  evidence, 

fuch. 
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fuch,  for  inftance,  as  its  power  of  regurgitating 
into  the  flomach  when  empty,  and  thus  exciting 
appetite,  a  phenomenon  that,  in  my  opinion,  can 

very  feldom  occur  in  a  wxll  formed  and  healthy 
human  fubjeft. 


SECT.  XXXL 

OF  THE  FUNCTION  OF  THE  SPLEEN., 

§  393’ 

1  HE  yj>/een  is  very  intimately  conneil- 
ecl  with  the  liver,  not  only  by  an  intercourfe  of 
veffels,  but  alfo  by  the  affinity  and  fubferviency  of 
its  funftion :  it  is  fuuated  in  the  left  hypochon- 
driac  region,  oppofite  to  the  liver ;  its  figure  is 
oblong,  generally,  indeed,  accommodated  to  the 
fituation  of  the  neighbouring  vifcera  with  which  it 
lies  in  contact :  it  is  fubjeft  however,  to  multiplex 
varieties  with  regard  to  form,  number,  and  other 

fpecies  of  /uj7  natures,  or  preternatural  pheno- 
mena. 

§  394* 

Its  colour  IS  hvid,  its  texture  altogether  fingu- 
lar,  being  foft,  friable,  eafily  lacerated,  and  there- 

fore 
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fore  fecurely  protefted  by  two  membranous  cover.* 
ings,  the  internal  of  which  belongs  proptrly  to 
the  fpleen  itfelf,  while  the  external  appears  to  be 
derived  from  the  omentum. 

§  395- 

The  fituation  and  fize  of  the  fpleen  are  now  and 
then,  no  lefs  than  its  figure,  fubjeft  to  ftriking 
and  Angular  variations,  arifing  in  a  great  meafure 
from  the  different  ftates  of  the  ftomach,  with  re- 
fpea  to  fulnefs  and  depletion :  thus,  for  example, 
when  the  ftomach  is  empty,  and  hangs  in  a  loofe 
and  depending  pofition,  the  fpleen  is  diftended 
with  blood  ;  but  when  the  former  vifeus  becomes 
turgid  again,  the  latter  is  emulged,  and  confe* 
quently  diminilhed  in  bulk  by  the  prelfure  to 
which  it  is  fubjefted. 

The  fpleen  is  alfo  agitated  by  another  perpetual, 
though  gentle  and  uniform  motion,  in  confeqiience 
of  refpiration,  being  fubjefted  to  the  immediate 
aftion  of  a  primary  inftrument  of  that  funftionj 
namely,  the  diaphragm. 

§  39^- 

The  texture  of  the  fpleen,  phyfiologifts  former¬ 
ly  fuppofed  to  be  cellular,  and  uniformly  compared 
it  to  the  corpora  cavernofa  of  the  penis :  this  opi¬ 
nion,  however,  is  evidently  founded  in  error,  and 

has 
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has  been  very  fatisfaftorily  refuted  by  a  more  ac¬ 
curate  examination  of  the  human  fpleen.  For, 
■from  fuch  examination  we  learn,  that  almoil  the* 
whole  volume  of  this  vifcus  is  compofed  of  blood 
velTds,  extremely  large  in  proportion  to  its  fize ; 
fo  that  It  is  fupplied  with  a  greater  profufion  of 

blood,  than  any  other  part  belonging  to  the  body 
of  man.  ^ 


§  397- 

The  fplemc  artery,  confpicuous  (agreeably  to 
■  the  experiments  of  Wintringham)  on'account  of 
the  aftomlhmg  finenefs  arid  ftrength  of  its  coats, 
Js  divided  into  an  infinitude  of  minute  ramifica’ 
tions,  which  conflitute  finally,  by  their  evanefccnc 
cxtremuies,  very  fmall  pulpy  pencils :  thefe  pencils 
afford  origin,  again,  to’  fine  filiform  veins,  that 
conftitute  by  their  gradual  confluence,  large  and 
lax  trunks  highly  capable  of  dilatation. 


,  §  398. 

This  vaft  congeries  of  blood  vefTels,  is,  how- 
ver,  knit  together  and  fupported  by  a  fmall  quan- 
i  y  o  cellular  parenchyma,  from  whence  the  ab- 
orbea.  veto  „ife.  ,fce  .vaafa  “ 

he  pla,„  or  to  f,j,  between  ,be 
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§  399- 

This  textnre  of  the  fpleen,  fo  very  lax  and  high¬ 
ly  capable  of  admitting  blood,  correfponds  admi¬ 
rably  with  what  we  formerly  faid  refpe^ling  the 
fanguineoiis  diflenfiou  of  this  vifcus  (§  395)  • 
we  may  farther  obferve,  that  the  phenomena  of 
the  congeftion,  and  tardy  progrellive  motion  of  this 
crimfoii  fluid  in  the  fpleen,  confidered  in  conjunc¬ 
tion  with  the  nature  of  the  furrounding  and  conti¬ 
guous  vifcera,  tend  not  a  little  to  illuflrate  the  pe¬ 
culiar  ftate  and  condition  of  the  fplenic  blood, 
which  of  themfelves  appear  to  fhed  confiderable 
light  on  the  function  of  this  myfterious  vifcus,  a 
fubjeft  of  fuch  repeated  controverfies  among  phy- 

fiologifts. 

§  40b. 

The  blood  contained  in  the  veins  of  the  fpleen 
is  very  fluid,  diflblved,  coagulated  with  the  utmoft 
difficulty,  and  admits  of  but  a  flight  and  partial 
feparation  of  the  ferum  from  the  craffamentum  j 
its  colour  is  aifo  livid  and  obfcure,  as  in  the  foe¬ 
tus;  all  which  phenomena  appear  evidently  to 
combine  in  afcertaining  and  even  demonflrating 
the  prefence  of  an  abundant  quantity  of  the  phlo- 
giftic  element.  That  this  element  is,  however, 
unequivocally  prefent  in  large  quantities,  I  further 
afcertained  to  my  entire  fatisfaftion,  by  the  follow- 
inc  Ample  and  conclufive  experiment:  to  the  ac- 
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lion  of  pure  dephlogifticated  air,  I  expofed  recent 
feftions  and  flices  of  the  fpleen  of  a  human  fubjc£t; 
no  fooner  were  thefe  pieces  brought  in  contaft 
with  this  vital  fluid,  than  they  were  overfpread 
with  a  very  florid  and  beautiful  crimfon  blufli, 
while  the  air  itlelf,  thus  defpoiled  of  its  native 
fire,  was  on  the  other  hand,  contaminated  by  the 
fplenic  phlogiflon. 


§  401- 

When  we  contemplate  the  foregoing  circum- 
fiances  colleflively,  and  confider  in  the  lafl:  place, 
that  the/pken  is  the  only  vifcus  of  a  fimilar  nature 
wholly  unfurniflied  with  any  veftige  of  an  excre¬ 
tory  du£f,  fave  thofe  velTels  which  we  have  alrea- 
dy  faid  run  to  the  liver,  we  are  obliged  from  the 
force  of  concurring  teftimony  to  conclude,  that 
the  foie  office  of  the  organ  now  under  confidera- 
tion,  is  to  aft  m  fubferviency  to  the  funftion  of  the 
liver,  and  contribute  towards  the  formation  of 
bile  by  the  co-operation  of  its  phlogiftic  parts. 

§  402. 

This  opinion  is  ftiil  farther  fubftantiated  by  a 
very  curious  and  ufeful  obfervation,  made  on  fuch 
indivffiuals  of  the  animal  kingdom,  as  have  been 
deprived  of  the  fpleen  by  excifion.  It  appears 
that  in  animals  fubjeffed  to  this  operation  (which, 
owever  Angular  and  feemingiy  barbarous,  has 

D  been, 
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been,  notwithftanding,  very  frequently  performed 
from  remote  periods  of  time)  the  cyftic  bile  has 
been  uniformly  afterwards  found  to  be  pale,  weak¬ 
ly  impregnated  with  phlogifton,  and  difpofcd  to  a 
grume-like  coagulation  of  iis  lymphatic  portion. 


SECT.  XXXII. 

OF  THE  FUNCTION  OF  THE  OMENTUM. 

§  403- 

T* HE  omentum  gaJirocoUwn^  or  omentum 
tuignum^  (fo  called  to  diftinguiili  it  from  tne  p£ir~ 
njuni  or  hcpaticogaJiricu?ii) ^  is  indeed  a  very  fingu- 
lar  produftioTi  of  the  peritoneum,  originating  im^ 
mediately  from  the  external  coat  of  the  ftomach. 

For  notwithftanding  the  continuations  of  the 
peritoneum,  in  the  abdominal  cavity,  be  almoft  innu¬ 
merable,  and  although  all  the  parts  contained^  in 
this  cavity,  whether  viewed  cclleftively  or  indivi¬ 
dually,  be  fo  uniformly  inverted  by  it,  that,  on 
opening  the  abdomen,  it  is  impolTible  to  difeover 
a  fingle  vifeus  which  this  membrane  does  not  em¬ 
brace,  yet  the  modes  in  vrhich  it  furni  flies  this 

covering 
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covering  to  the  feveral  vifcera,  are  fo  diverfified', 
as  to  merit  a  divifion  into  different  claffes. 

Thus,  for  example,  the  abdominal  cavity  con¬ 
tains  certain  parts,  over  which  the  peritoneum  is 
only  fpread  m  fuch  a  partial  and  fimple  manner, 
as  to  invert  but  one  of  their  furfaces ;  this  obfer- 
vation  may  be  applied  particularly  to  the  kidneys, 
the  intejimum  reaum,  the  veftca  urinaria,  and  in 

ome  meafure  alfo,  to  the  pancreas  and  nalh 
bladder.  ^ 


There  are  alfo  other  vifcera,  which,  notwith- 
flandmg  their  attachment  and  adhefion  to  the  fur- 
rounaing  panetes  of  the  abdomen,  yet  projea  alfo 
to  a  confiderable  diftance  into  the  abdominal  ca¬ 
vity  itfelf,  and  derive  from  the  peritoneum  a  co¬ 
vering,  which  inverts,  by  far,  the  greater  part  of 
taeir  external  furfaces  :  of  this  defcription  are  the 
iver,  the  fpleen,  and  even  the  rtomach  and  female 
uterus,  to  which-  we  may  add,  finally,  the  teftes 

of  -a  male  foetus,  previoufly  to  their  defcent  into 
tne  Icrotum. 


Confiderably  different  again,  (in  point  of  peri- 
t^oneal  covering),  from  both  the  foregoing  claffes 
of  vifcera,  is  the  whole  of  the  inteftinal  tube  ex- 
ccpt  that  portion  which  is  denominated  intefiinum 
leaum.  This  tube  palfcs  through  the  adominal 

D  2 
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cavity  itt  fucli  a  manner,  as  to  carry  along  witli  it, 
two  remarkably  broad  proceffes  of  the  peritoneum, 
namely  the  mefentery  and  mefocolon,  to  winch  it 
adheres  in  a  ftate  of  fufpenfion :  under  the  fame 
clafs  with  the  two  preceding  proceffes,  may  we 
alfo  arrange  thofe  Angular  peritoneal  produiflions, 
denominated  the  broad  ligaments  of  the  uterus. 

§  405- 

But  finally,  the  moft  extenfive  of  all  is  that  pe¬ 
culiar  continuation  of  the  peritoneum  called  the 
omentum.  This  produftion  is  a  large  empty  fac 
of  a  very  delicate  texture,  that  hangs  in  a  depend- 
ing  pofition  from  the  great  curvature  of  the  fto- 
roach  ;  it  is  fpread  over  the  region  of  xhefmall  in- 
isjlines  in  particular,  nicely  adapts  itfelf  to  their 
irregular  convexities,  and  dips  down,  in  fome 
meafure,  into  their  numerous  interftices. 

§  406. 

Befides  the  blood  veliels  by  which  the  omen¬ 
tum  is  painted,  it  is  alfo  marked  by  numerous 
Jlrics  or  broad  lines  of  adipofe  fubftance,  w’hich 
meet,  interfea,  and  thus  form  a  variety  of  reticu¬ 
lar  intertextures,  from  whence  the  membrane  has 
received  the  name  vernaculum.  In  perfons  dif- 
pofed  to  obefity  this,  adipofe  fubftance  encreafes 
now  and  then  to  fuch  a  fize,  as  to  become  not  only 

troublefome  but  even  dangerous :  it  is  alfo  this 

adipofe 


adipofe  portion  that  affords  origin  to  that  oily 
halitus  by  which  the  omentum  is  conftantly  fur- 
rounded  and  moiftened. 


§  407- 

It  has  been  the  opinion  of  certain  celebrated 
charafters,  and  a  further  attempt  was  made  by 
the  illuftrious  Haller  to  prove,  that  the  fat  con¬ 
tained  in  the  omentum  is  deftined  to  be  taken  up 
by  abforption  and  conveyed  to  the  liver,  for  the 
purpofe  of  fupplying  the  bile  with  its  oily  portion, 
&c.  With  refpeft  to  the  truth  of  this  opinion, 
however,  I  muft  ftill  be  permitted  to  entertain  and 
exprefs  a  ferious  doubt,  having  never  yet  been 
convinced  that  found,  uncontaminated,  bile  con¬ 
tains  any  oil ;  nor  have  I  ever  been  able  to  difco- 
ver  any  orifices  fubfervient  to  fuch  an  abfjrption, 
not  even  in  frogs  themfelves,  where  Malpighi  al¬ 
leged,  and  even  attempted  to  prove,  their  exif- 
tence ;  much  lefs  in  that  part  which  is  the  fubjeft 

of  our  prefent  confideration,  namely,  the  omentum 
of  man. 

§  408. 

What  appears,  from  the  nature  and  fituation  of 
the  part,  as  well  as  from  the  concurring  belief  of 
ail  phyfiologifis  of  the  prefent  day,  to  be  a  much 
mote  unequivocal  ufe  of  the  omentum,  is,  to  lu- 
biicate  the  inteflines,  and  by  that  means  aid  and 

^  $  facih- 


facilitate  their  perpetual  motion.  The  fame  ap¬ 
pear  alfo  to  be  the  ufe  and  deftiiiation  of  certain 
fimiiar,  but  fmall,  adipofe  bwifcSi  by  which  the 
colon  and  reduni  are  invefted. 

The  omentum  alfo  further  ferves  to  prevent  the 
occurrence  of  an  adhefion  between  the  inteftines 
and  peritoneum,  by  which  the  whole  office  of  the 
prirax  vix  would  be  fubverted. 

§  409* 

That  this  adipofe  curtain  is  deftined  to  ferve  as 
a  defence  againft  cold,  (though  an  opinion  very 
generally  received),  appears,  notwithflanding,  to 
reft  on  evidence  of  a  more  queftionable  nature : 
the  omentum  of  a  man  in  perfeft  health,  which 
ought  by  no  means  to  be  burthened  with  an  accu¬ 
mulation  of  fat,  is  indeed,  but  very  illy  calculated 
to  anfwer  fuch  an  intention. 

When  we  confider,  in  the  mean  time,  the  fin- 
gular  ftrufture  of  the  two  omenta,  more  efpecially 
of  that  denominated  omentum  parvum  or  gajlrohe- 
paticum,  it  appears  fufficiently  probable,  that  be- 
fides  the  ufes  already  enumerated,  the  latter  is  ftill 
deftined  for  another,  of,  perhaps,  even  fupreme 
importance,  which  is  as  yet  unknown  to  us,  and 
which  future  refearches  in  comparative  anatomy 
will  be  alone  able  to  develope. 

SECT. 
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SECT.  XXXIII. 

\ 

OF  THE  FUNCTIONS  OF  THE  INTESTINES. 

§  4ro. 

The  inteflinal  tube  itfelf  (before  which 
the  omenturQ  is  fpread,  and  into  which  we  have 
already  feen  the  chyme  conveyed,  in  order  to  be 
further  elaborated  and  falEciently  fitted  for  the 
feparation  of  chyle),  is  divided  into  two  leading 
portions,  namely,  the  fviaJl  and  great ;  of  the 

funftions  of  which  we  will  now  treat  feparately 
and  in  order. 

§  411- 

The  fmall  portion  of  intefiines  is  again  fubdh 
vided  into  three  parts,  namely,  the  duodenum^  je¬ 
junum^  and  ileuiiu 

The  duodenum  derives  its  name  from  the  cir- 
cumftance  of  its  len<^th. 

The  jejunum  from  that  of  its.general  habit,  be- 
caufe,  in  a  recent  corpfe,  it  appears  collapfed  and 

empty  as  it  were,  even  although  it  contain  at  the 
Tame  time  a  quantity  of  pulpy  chyme.  In  the 
third  divifion,  called  ileum,  the  chyme  depofits  its 
-mces,  and  fuffers  an  evolution  of  its  air,  which 

^  4  had 
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had  been  hitherto  fixed,  fo  that  this  laft  of  the 
fmall  inteftines,  being  at  the  fame  time  the  longeft, 
and  deriving  its  name  from  its  circumvolutions, 
appears  more  turgid,  fomewhat  inflated,  and  mark* 
ed  here  and  there  with  fmall  bubble-like  emi* 
nences,  after  the  manner  of  the  large  portion  of 
this  tube, 

S  412. 

The  coats  of  the  fmall  intcftines  are  perfeaiy 
fimilar  to  thofe  compofing  the  ftomach,  of  which 
we  have  already  fpoken  (§  3590 

The  external  is  a  produftion  of  the  mefentery. 

The  mufcular  coat  confifts  of  two  orders  of 
fibres,  to  wit,  longitudinal,  which  are  interrupted 
in  their  courfe,  and  run  rather  externally,  efpeci- 
ally  on  that  fide  of  the  inteftine  that  looks  in  a 
contrary  direftion  from  the  mefentery  ;  and  more 
internal,  annular,  or  falciform  fibres,  which  are 
calculated  to  contraft  or  narrow  the  diam.eter  of 
the  tube ;  whereas  the  former  are  intended  to  dir  ; 
ininifh  its  longitudinal  extent.  On  both  the  pre¬ 
ceding  orders  of  fibres  depends  that  exquifitely 
energetic  and  pertinacious  irritahility  of  the  intef- 
tines,  of  which  we  have  fpoken  on  a  former  occa- 

fipn  (§  3°^-) 
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The  nervous  coat  confifts  of  compared  cellular 
membrane ;  and  may,  by  a  very  Ample  mode  of 
treatment,  efpecially  by  blowing  into  it,  be  again 
reduced  to  a  fpongy,  foam-like  tiffue  :  throughout 
this  coat  a  variety  of  blood-velfels,  detached  from 
the  mefenteric,  are  diftributed  in  the  form  of  ar- 
borets  or  branching  llirubs,  of  inimitable  elegance 
and  beauty.  As  in  the  ftomach,  fo  likewife  in  the 
inteftines,  the  nervous  coat  is  the  principal  feat  of 
tenacity  and  ftrength. 

Finally,  the  internal  coat  fwhich  merits  more 
unequivocally,  in  the  fmall  inteftines,  than  in  any 
other  part  of  the  alimentary  canal,  the  name  vil¬ 
lous),  is  continued  here  and  there,  in  conjunaion 
with  tne  inteinal  furface  of  the  preceding  mem¬ 
brane,  into  W'ave-like  productions  and  rugous 
folds,  that  in  the  inteftines,  when  inflated  and 
dried,  exhibit  a  falciform  appearance,  and  are  de- 
nominated  valvul^e  Kcrkrin^ii, 

iH) 

§  413- 

Of  the  villi  themfelves,  an  immenfe  number 
overfpread,  in  the  clofeft  order,  the  whole  inter¬ 
nal  furface  of  the  fmall  inteftines  :  their  fuhtle  and 
exquifitely  elegant  vafctilar  ftrufture,  was  firft  dif- 
covered  and  demonftrated  by  the  labours  of  the 
indefatigable  Leiberkuhn.  While  the  inteftines 
are  deftitute  of  chyle,  the  villi  may  be  compared 
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in  fome  meafure  to  fmall  purfes  hanging  in  a  loofc 
and  flaccid  pofition,  and  confifting  internally  of  a 
fort  fpoagy  texture  ;  but  when  they  become  tur- 
gid,  in  confequence  of  the  abforption  of  this 
milky  fluid  from  the  inteflinal  canal,  their  figure 
undergoes  fuch  a  ftriking  change,  as  to  bear  no 
fmall  refemblance  to  the  phallus  efculentus 


* 


§  41 


q.1 


Thofe  villi  are  furrounded,  at  their  bafes,  by 
an  infinitude  of  fmall  glandular  follicles  are 

lodged  principaHy  in  the  nervous  coat,  and  com¬ 
municate  by  very  minute  orifices  with  the  intefii- 
nal  cavity,  into  which  they  difeharge  a  mucus  that 
ferves  to  hue  and  lubricate  the  whole  internal  fur- 


face  of  that  tube. 


Thefe  minute  glands  are  commonly  fuppofed  to 
conCil  of  three  orders.  Firft^  the  Erunnerian  or 
larger  glands,  w^hich  are  feparate  from  each  other, 
and  fitiiated  principally  on  that  part  of  the  duode¬ 
num,  which  lies  next  to  the  pylorus. 


Secondly^  the  Peyerian,  which  are  confiderably 
fmaller,  planted  in  cluflers,  and  lodged,  in  parti¬ 
cular,  on  the  other  extremity  of  the  fmall  intef- 


^  A  fpecies  of  fungus-,  denominated  phallus,  from  its  ftrik- 


htz  fimilitude  to  the  male  penis. 
0 
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tines,  which  looks  towards,  and  is  contiguous  to, 
the  valve  of  the  colon. 

> 

And,  Iqftly,  the  glands  of  Leiberkuhn,  the  moll 
minute  of  all,  of  which  about  eight  are  faid  to  be¬ 
long  to  each  villus. 

It  ought  to  be  obferved,  however,  that  this  di- 
vifion  of  the  fources  of  mucus  appears  to  reft  on 
very  equivocal  evidence.  For  if  I  be  not  greatly 
deceived,  both  the  Brunnerian  and  -Peyerian 
glands,  as  commonly  exhibited  in  plates,  are  the 
refult  of  a  vitiated  and  difeafed  ftate  of  the  intefti- 
nal  tube.  I  am  induced  to  entertain  this  opinion 
from  having  never  been  able  to  difcover,  in  the 
found  fmall  inteftines  of  fubjefts  carefully  exami¬ 
ned  in  different  periods  of  life,  the  ftnalleft  veftige 
of  fuch  fungous  papiilm,  perforated  with  orifices ; 
whereas,  on  the  other  hand,  I  have  frequently 
feen,  in  cafes  of  aphtha,  almoft  the  whole  intefti- 
nal  canal  planted  with  cbuntlefs  numbers  of  them, 
partly  ftanding  alone,  and  partly  arranged  in 
crouded  clufters.  From  confidering  the  foregoing 
circumftances,  I  feel  a  confidence  in  concluding, 
that  none  can  be  accounted  true  muciferous 
ghnds,  except  thofe  extremely  minute  miliary  bo¬ 
dies,  which,  on  gently  feparating  the  villous  lining, 
may  be  readily  detefted  on  its  averted furf ace,  but. 

cannot, 
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cannot,  without  great  difficulty,  be  dillinguiffied 
on  the  fide  next  to  the  eye. 


§  415* 

It  has  been  incontrovertibly  cftabliffied,  not 
only  from  that  well  known  experiment  lirll  inlli- 
tuted  (if  I  millake  not)  by  Pechlin,  but  alfo  from 
feveral  ethers,  that  as  the  ftomach,  fo  in  like 
manner  the  cavity  of  the  fmall  inteftines,  is  fup- 
plied  with  a  conflant  influx  of  a  liquid,  denomi¬ 
nated,  from  the  place  into  which  it  is  difeharged, 
inieftinal  juice.  It  appears  probable  that  this  fluid 
is  fiinilar  in  its  nature  to  the  gaftric  liquor,  al¬ 
though  a  more  accurate  inveftigation  of  it  is,  cer¬ 
tainly  as  yet,  a  defideratum  in  phyfiology ;  nei¬ 
ther  can  I  venture  to  fay  any  thing  deciflve  re- 
fpefting  the  quantity  of  this  liquid  fecreted  ;  1  am, 
however,  fully  of  opinion,  that  Haller  has  been 
too  profufe  in  his  eftimate,  where  he  alleges, 
that  this  fecretion  amounts  to  eight  pounds  in  the 
fpace  of  twenty-four  hours. 


§  41^- 

Further,  it  is  alfo  common  to  the  inteftines  with 
the  ftomach,  to  be  agitated  by  a  ftmilar,  but  far 
more  lively  and  vigorous  perijlaliic  motion,  which, 
in  particular,  while  the  chymous  pulp  is  advancing, 
nnward.  thrcws  the  fame  into  gentle  commotion. 


OF  THE  INTESTINES.  6t 

by  a  wavy  and  progrelTive  conftriciion,  and  thus 
propels  it  forward  from  the  duodenum  towards 
the  great  inteftines.  For  although  we  cannot  ab- 
folutely  deny  the  phenomenon  of  an  anti-perifla!- 
tic  commotion,  in  confequcnce  of  which  the  intef¬ 
tines  are  fubjefted  to  a  retrograde  aftion,  it  muib, 
norwithftanding,  be  acknowledged,  that  this,  in  a 
healthy  fubjeft,  is  much  feebler  than  the  former, 
tha«.  it  occurs  more  rarely,  and  poirelTes  a  more 
precarious  and  fliort-lived  exigence. 

§  417- 

In  confequcnce  of  the  co-operation  of  thofe 
energetic  caufes,  hitherto  enumerated  (viz.  both 
the  principles  of  inotiQn^  of  which  we  have  juft 
fpoken,  and  likewife  the  fohent  and  alterative 
powers  of  the  inqniline  humours  that  are  every 
where  blended  in  abundance  with  the  chyme),  the 
following  remarkable  changes  are  produced  in  this 
heterogeneous  mafs  : — ^in  the  jejunum  it  exhibits 
the  appearance  of  a  more  liquid  pulp,  pofTelling  a 
colour  fomewhat  grey,  and  an  odour  flightly  aetd  : 
after  its  entrance  into  the  ileum  it  begins  to  fepa- 
rate  into  two  portions  ;  thefe  are,  the  fceces, 
marked  by  a  pale  yellow  colour,  inclining  more 
or  Icfs  towards  a  brown,  and  poffelling  a  fetid 
odour;  ’m^^fecondly^  a  white  milk-like  fluid,  de¬ 
nominated  true  chyle^  which  floats  on  the  furface 
of  the  feces,  and  is  leparated  fi*om  them  by  the 

aft  ion 
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aftion  of  the  hepatic  liquor  or  bile.  This  chy** 
mous  emulfion,  defignated  by  the  name  of  chyle, 
is  dellined  to  be  received  by  abforption  into  the 
laEleal  vejfels^  through  which  mazy  tubes  we  will 
accompany  it  farther  in  the  following  feclion  ;  and 
fliall,  in  the  mean  time,  clofe  the  prefent^  by  tra¬ 
cing,  in  as  brief  and  intelligible  a  manner  as  pof- 
fible,  the  route  purfued  by  the  refiduary  feces. 

§418.  I 

Thefe,  therefore,  after  having  become  more  and 
more  infpiffated,  in  confequence  of  a  tedious  courfe 
through  the  ileum,  are  obliged  at  length  to  pafs 
the  valve  of  the  colon,  and  thus  enter  the  traft  of 
the  great  intejlines  ;  for  which  purpofe  the  neigh¬ 
bouring  extremity  of  the  ileum  is  furnilhed,  and 
lubricated  internally,  by  a  more  copious  quantity 
of  mucus,  deftined  to  deftroy  the  friftion  of  the 
feces,  and  confequently  facilitate  their  tranfition 
through  the  foregoing  valve. 

§  419- 

The  valve  of  the  colon  (denominated  very  juftly 
in  honour  of  its  real  and  illuftrious  difcovercr, 
valvula  Fallopii is  a  Ihort  continuation  or  procefs 
of  the  ileum  projefting  into  the  cavity  of  the  great 
intejlinal  portion,  by  which  it  is  furrounded  and 
clofely  embraced  :  the  more  exterior  labia  of  this 

procefs  are  fo  conftitutcd,  by  means  of  a  more 

prominent 
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prominent  or  extenfive  ruga  of  the  great  Intefliue^ 
as  to  conlift  not  only  of  its  interna!  and  nervous 
coats  (as  is  the  cafe  with  the  greater  numlter  of 
fuch  plicas),  but  to  contain  alfo  in  its  compofitioii 
feme  fibres  from  the  mufcular  coat.  lienco  the 
funftion  of  this  valve  appears  to  be  twofold,  to 
prevent  the  premature  pafhtge  of  the  feces  from 
the  fnall  into  the  great  infetines.  and  alfo  to  ob- 

ftrua  their  regurgitation  from  the  latter  into  the 
former. 


§  420- 

Xne  great  intelfina!  portion,  which  in  like  man* 
acr  with  the  fmall,  is  alfo  divided  into  three  fee- 
tions,  begins  from  the  ccecum  (to  which  is  append¬ 
ed  the  vermiform  procefs,  a  part  indeed  of  equivo¬ 
cal  life  in  the  economy  of  an  adult  lubjeft),  and 
conhitutes  colleftively  a  canal  fo  capacious,  as  to 
admit  the  infpiflated  feces  to  be  gradually  colle<fied 
and  retained  m  its  cavity,  till  a  convenient  oppor¬ 
tunity  for  their  evacuation. 


§  421. 

As  the  great  is  fuperior  to  the  fmall  portion  of 
the  inteftines  in  diameter,  fo  it  likewife  exceeds  it 
in  the  thicknefs  and  ftrength  of  its  ^oats.  The 
mufcular  coat,  in  particular,  poiTcfes  this  peculia¬ 
rity,  that  Its  longitudinal  fibres  (if  we  except  th 
lower  part  of  the  reaum)  are  collected  into  tlirt 

fiifciculi 
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fafcicull  or  bundles,  called  ligamenta  coli  ;  aud  the 
colon  itfelf  is  thus  divided  into  diitinft  fegments  of 
a  veficular  or  cydiform  appearance.  The  internal 
coat  in  the  gre^tj  is  not  of  fuch  a  beautiful  and 
elegantly  fioccofe  appearance  as  in  the  fmall  in- 
teftines,  but  poflelTes  a  nearer  refemblance  to  that 
which  inverts  the  cavity  of  the  ftomach. 

I 

§  4^2. 

The  periftakic  motion  appears  to  be  lefs  vivid 
and  aftive  in  the  great,  than  in  the  fmall  inteftines. 
On  the  other  hand,  the  abdominal  prejfure  is  con- 
fiderably  greater  on  the  former  than  on  the  latter, 
in  as  much  as  the  whole  colon  is  fubjefted  to  its 
immediate  aftion  and  influence. 

§  423- 

The  infpilTated  and  hardened  faeces  contained  iu 
the  large  inteftines,  are  protruded  flowly  onward, 
till  having  at  length  reached  the  reftum,  they  ex¬ 
cite,  by  their  ftimulus  on  the  internal  furface  of 
that  tube,  a  propenfity  to  an  evacuation.  For  the 
purpofe  of  facilitating  this  evacuation,  ample  and 
wife  provifion  is  made,  partly  by  a  defea.or  inter- 
ruption  in  the  tranfverfe  rugae,  but  more  efpeci- 
ally  by  a  profufe  quantity  of  mucus,  that  lubri- 
cates  the  internal  furface  of  the  reftuin  near  to  its 

extremity. 

The 


t 


The  evacuation  of  the  feces  is,  however,  prin¬ 
cipally  accomplifhed  by  a  downward  direftion  of 
the  abdominal  prelTure,  overcoming  tlie  refinance 
of  the  coccyx  and  both  the  fpliinfters,  the  interior 
of  which  is  a  very  finguiar  iafcifculus  or  bundle 
of  annular  fibres,  but  the  exterior,  a  genuine  cuta¬ 
neous  mufcle  :  thefe  ends  being  cjuitc  completed, 
there  fucceeds  an  ent  ire  remiffion  of  the  abdominal 
eftoit,  the  intefline  is  retrafted  by  tlie  Icvcnior  ani 
in  particulai,  and  finally  clofeJ  again  by  the  con- 
traftion  of  the  fphinflers. 


SECT.  XXXIV. 

s 

OF  THE  FUNCTIONS  OF  THE  ABSORBENT  SYSTEM. 

S 

From  obfervations  delivered  in  a  for¬ 
mer  feaion  it  is  fufficietitly  evident,  that  the  chyle, 
■which  we  left  in  the  intejlinum  ileum,  completely 
difen^aged  from  its  fmces,  is  a  compound  of  feve- 
ra!  diiferent  humours.  Although  it  be  almoft  li- 
teially  impoffible  to  calculate,  with  accuracy  and 
e  nitude,  the  precife  quantity  of  inquilinc  hu¬ 
mours,  fuch  as  faliva,  gaihric  juice,  pancreatic  juice, 
intellma!  juice,  bile,  &c.  that  is  mixed  and  blended 

VOL.  II,  Y  .  , 

^  with 
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with  the  chyme,  it  appears,  notwithftanding,  a 
matter  of  the  higheft  credibility,  that  thefe  feveral 
humours,  taken  colleftivcly,  very  far  exceed,  in 
quantity,  the  other  conftituent  part  of  the  chyle, 
which  is  derived  immediately  from  alimentary  fub- 
{fances,  recently  taken  as  nutriment.  Hence  we 
may  derive  a  folution  of  that  problem  in  phyfio- 
logy,  by  what  means  alimentary  matters,  though 
of  the  molt  different  and  even  oppofite  kinds,  may, 
notwithhanding,  be  converted  into  the  fame  affimi- 
lized,  homogeneous,  and  milk-like  chyle,  equally 
adapted  to  the  nature,  and  calculated  to  ferve  as 
the  nuiriment ■,  of  animals  ? 

§  4’^5' 

i'he  chcinnsls  through  which  the  chyle  mult 
fiQW,  in  its  palTage  from  the  intelfines  to  the  iiicijs 
of  blood,  (the  refervoir  deftined  for  its  ultimate  re¬ 
ception),  conllitute  a  part  of  the  abforbent  fyjiem, 
which  we  have  hitherto  mentioned  only  occalion- 
aliy,  and  in  a  very  curfory  manner,  but  will  now 
afiumc  as  the  profelled  objeft  of  our  prefent  at¬ 
tention.  This  fyllem  is  divided  generally  into 
four  parts,  viz.  lafteal  veins ;  lymphatic  veins ; 
conglobate  glands ;  and  finally,  the  thoracic  duft, 
each  of  which  lhall  confiitute  a  fubjeft  of  exclu- 
five  coafideration. 


§  426. 
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§  426. 

With  refpeft  to  the  nafcent  origin  of  the  lac- 
teals  from  the  inreffines,  there  exifts  fcarcely  a 
doubt,  but  that  this  is  conftituted  by  the  innume¬ 
rable  villi  of  the  internal  inteftinal  coat,  of  which 
We  have  already  fpoken.  It  is,  however,  Hill  a 
matter  of  controverfy,  whether  the  lafteals  origi- 
nate  immediately  from  thofe  villi  themfelve:,  or 
only  preferve  a  more  diftant  intercourfe  and  com¬ 
munication  with  them,  by  means  of  interjacent 
cellular  fubftance.  As  far  as  my  information  has 
extended,  no  one  has  hitherto  been  able,  more 
than  myfelf,  to  trace  the  evanefeent  radicles  of  the 
laffeal  veflels  to  the  vilh  themfclves,  with  fuch 
clearnefs  and  definitude,  as  to  difeover  an  imme¬ 
diate  and  unequivocal  connexion  between  the 
parts  ,  on  the  other  hand,  the  la£feals  appear  here 
and  there,  throughout  the  coats  of  the  inteftines 
to  form  trunks  of  confiderable  fize,  immediately 
after  their  orgin,  and,  (if  a  conjefture  be  allow¬ 
able},  to  abforb  from  the  cellular  fubflance  of  the 
_  adjacent  parts,  that  chyle  which  had  been  origi- 
na  ly  taken  up  from  the  cavity  of  the  inreftines  by 
metms  of  the  villi  themfclves.  This  phenomenon 
I  think  I  have  frequently  obferved,  in  young  pup¬ 
pies  into  tvhich  I  had  poured,  according  to  the 
celebrated  experiment  of  Lifer,  a  fohnion  of  In- 
lan  ue,  one  or  two  hours  before  fubjefting 
them  to  the  operation  of  live-diffeaton. 

■  §4.7. 


'.’Av-v  ■ 
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§  427. 

Thofc  trunks,  of  which  we  have  juft  fpoken, 
i'reciuently  run  the  diftance  of  feveral  inches,  and 
fometiines  even  wind  about  in  angling  or  mean¬ 
der-like  direftions,  immediately  under  the  external 
coat  of  the  inteftine,  previoufly  to  their  entrance 
into  the  mefentery. 


§  428- 

During  their  paftagc  through  the  mefentery, 
thefe  trunks  make  frequent  entrances  into  fmall 
7nsfentcric  glands,  which  may  be  divided  into  two 


different /iricr  or  0. 


Thofe  of  the  firft  order 


are  fituatcd  in  the  vicinity  of  the  inteftmal  tube, 
and  referable,  in  their  appearance,  fmall  beans  ly¬ 
ing  feparate  from  each  other.  The  glands  of  the 
other  order,  lie  nearer  to  the  receptacle  of  the 
chyie,  are  fuperior  in  magnitude,  and  planted  m 

colieftive  clufters. 


§  429- 

Both  the  foregoing  kinds  of  glands  appear  to 
be  in  reality  nothing  elfe,  than  round  compaaed 
convolutions  of  the  lacfteal  veffels  themfelves,  co¬ 
vered  and  interfperfed  with  an  infinitude  of  minute 
blood-velTels  ;  their  deftinatlon  appears  to  be,  to 
retard  the  progreffive  motion  of  the  chyle,  m  or¬ 
der,  perhaps,  that,  by  fuch  delay,  it  may  be  more 

fully  and  perfedly  animalifed  and  matured,  previ- 
^  oufly 
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oiifly  to  its  entrance  into  the  thoracic  dufl:,  and 
fubfequent  admixture  with  the  circulating  volume 
of  the  blood.  1 


§  43O' 

/ 

It  has  been  propofed  as  a  phyfiological  quehion, 
whether  or  not  the  large^  poiTcfs  alio  laclca!  veins, 
in  common  with  the  /mail  inreftines  ?  d  he  afhrrna- 
tive  of  this  has  been  zcalonlly  advocated,  and  its 
defence  attempted  by  arguments  drawn  from  the 
infill  ence  and  eiiicacy  of  fpecific  enemas,  of  ene¬ 
mas  compofed  of  nutrimental  fubftances,  of  ine¬ 
briating  fubflances,  &c.  and  alfo  from  tlic  follow¬ 
ing  well  known  circumhance,  viz.  that  the  longer 
infpiffated  Imces  are  retained  in  the  large  portion 
of  the  alimentary  canal,  the  more  indurated  and 
infucculent  they  are  uniformly  found.  But  al- • 
though  thefe  arguments  do  not  fatisfa(Toriiy  de- 
monilrate  that  any  genuine, chyle  is  abforbed  from 
the  feces  after  their  tranlition  over  the  valve  of 
Fallopius,  they  furnilli,  noivrithftanding,  additional 
evidence  in  confirmation  of  that,  which  has  indeed 
been  long  fince  eilablhlicd  on  the  tefLimony  of 
the  fenfe  of  vifion  itfclf,  namely,  that  the  great  in- 
teftines  aljound  with  a  fnfHcienily  plcnrifii!  appa- 
latns  of  lymphatic  veins,  perfectly  firnihir  to  the 
laftcals  both  in  their  ftrnaiire  and  funclions :  in 
tefinnony  or  mis  entire  iiiiinarity,  it  may  be  proDcr 
to  obiuive,  laat  when  tnc  inteilincs  are  deilitu-e 
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of  chyle,  the  lafteals  of  the  mefentery  are  then 
engaged  in  the  afeforption  of  lymph. 

§  43I’ 

Another  qucftion,  more  important  and  difficult 
of  folution  than  the  former,  is,  whether  or  not 
the  whole  of  the  chyle,  abforbed  from  the  cavity 
of  the  fmal!  inteftines,  be  conveyed  to  the  blood 
through  the  fame  public^  and  royal  route,  as  it  is 
termed,  or  whether  there  do  not  exift  certain  fe- 
cret  channels,  through  which  it  may  glide  furrep- 
titioufly  onward,  to  mingle  its  flreamlets  with  the 
general  current  of  circulating  blood  ? 

It  mufc  indeed,  be  confeffed,  that  mod  of  the 
arguments,  by  which  phyfiologifts  have  endea¬ 
voured  to  prove  a  private  ahforption  and  convey¬ 
ance  of  chyle  through  the  fanguiferous  veins,  do 
not  appear  to  reft  on  a  very  folid  foundation  ; 
thus  the  affertlon  of  Ruyfch,  that  on  the  approach 
of  old  age  the  mefenteric  glands  become  fo  indu¬ 
rated  and  conflrifted,  as  to  be  rendered  unfit  for 
perr'orming  their  funftions,  has  been  long  fince  re¬ 
futed,  and  it  has,  on  the  other  hand,  been  fatif- 
faftoriiy  demonftrated  that,  different  affeftions  of 
thcfe  glands,  fuch  as.  fwellings,  &c.  very  errone- 
oufly  pafs  under  the  common  name  objirudions^ 
while,  at  the  fame  time,  their  veffels  remain  in  a 

date  fufEciently  pervious  to  afford  a  very  eafy  en¬ 
trance 
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trance  and  tranfition  to  injeftions  of  quick  filver. 
That  well  known  phenomenon,  from  which  it  is 
afcertained,  that  tepid  water,  thrown  into  tlie  inert 
mefenteric  veins  of  a  dead  fubjeft,  tranfudes  into 
the  cavity  of  the  inteftines,  appears  to  contribute 
but  very  little  towards  the  fatisfaclory  elucidation 
of  any  funftion  of  the  human  body  while  in  a 
living  Rate ;  much  left  can  we  repofe  confidence 

A 

in  the  evidence  derived  from  that  bicrural  and  two 
branched  tube  of  copper,  which  \vas  invented  by 
Lieberkuhn,  for  the  purpofe  of  confirming  the 
fame  opinion.  As  to  the  afiertion,  that  chyle  has 
been  unequivocally  detefted  in  the  red  veins  of 
the  mefentery,  it  appears  to  me  to  Hand  in  need 
of  farther  evidence  for  its  unquefiionable  confir¬ 
mation  ;  on  the  whole,  I  have  never  yet  been 
convinced,  that  thofe  veins  convey  any  thing  elfe 
than  blood  very  highly  charged  with  phlogiflon, 
deftined  for  the  fecretion  of  bile. 


§  43 


2. 


Tinally,  the  ultimate  trunks  of  thelafteal  veins, 
(with  certain  other  tubes  very  fimilar  in  appear¬ 
ance  and  funaioij,  which  are  formed  by  the  con¬ 
fluence  of  a  great  number  of  minute  lymphatic  vef- 
fels),  unite  and  confliture  by  their  junftion,  the 
receptacle  or  cljicrn  of  the  chyle ^  which  is  a  name 
given  by  phyfiologifls  to  the  inferior  and  larger 

portion 


V  . 

^  4 


V 
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portion  of  the  thoracic  dud^  called  alfo  the  dud  of 
Pecquet* 

§  433- 

This  duft  is  a  membranous  canal,  of  a  delicate 
appearance  and  texture,  yet  fufficiently  robuft  and 
ftrong,  more  or  lefs  circuitous  in  its  coiirfe,  and 
not  unfrequently  fubjeft  to  very  Briking  diverfities 
with  regard  to  the  direction  in  which  it  runs,  and 
the  divifions  it  occafionally  undergoes :  it  is  equal¬ 
ly  deftitute  of  mufcular  fibres  and  nerves/ is  fur- 
niflaed  here  and  there  with  finall  valves,  and,  after 
having  paffed  over  the  left  fubclavian  vein^  is  again 
reflefted  towards,  and  finally  inferred  into,  the 
fame^  and,  at  the  very  point  of  infertion,  has  its 
entrance  guarded  by  a  valve  of  a  peculiar  ftruc- 


§  434- 

The  powers  which  produce  and  continue  the 
onward  motion  of  the  chyle,  both  in  the  lafteal 
veins,  and  through  the  thoracic  duft,  are  to  be 
attributed,  indeed,  principally  to  the  contractility 
ofthefe  veifcls  themfelves,  but,  in  part  yilfo,  to 
the  valves  with  whi.h  they  are  furnifhed,  to  a 
propulfive  vis  a  tergo,  and  to  the  uninterrupted 
pulfation  of  neighbouring  arteries. 

§  435- 


V 
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§  435- 

It  appears  probable,  that  the  principal  deflina- 
tion  of  the  valve,  which  is  fixed,  as  has  been  al¬ 
ready  obferved,  in  the  entrance  of  the  chyliferons 
duff  into  the  fubclavian  vein,  is  not  fo  much  to 
oblfrufl  the  lateral  pafTage  of  blood  into  tin’s  duff, 
as  to  regulate  the  necelTary  difcliarge  of  chyle  in¬ 
to  the  vein,  and  prevent  its  admiffion  in  any  other 
manner  man  by  a  flow  and  gradual  flillicidiuin. 


By  this  means,  adequate  provifion  is  made 
againft  the  flmultaneous  entrance  of  too  lar?e  a 
quantity  of  recent  chyle,  into  the  mafs  of  blood 
Such  an  exceflive  influx  of  this  crude  fluid  would 
neceflarily  ftimulate  i\\Qparietes  of  the  heart  to  ex¬ 
ertions  too  violent  and  laborious,  and  would  be 
blended  and  afliinilated  by  the  fame,  with  the  ut 
moft  difficulty,  and  in  an  imperfeff  manner  •  that 
tms  would  be  the  refult,  we  judge  from  the  nature 
o  -  recent  chyle,  which  is  a  compound  of  hetero 
geneous  elements,  derived  not  only  from  the  pH- 

ma  via,  by  means  of  the  laaeal,  but  alfo  from 
all  t.,e  other  parts  of  the  body.  .hr„„gh  ,he 
nues  of  the  lymphatic  veffeU. 


§  436. 

1  he  tymphuk  vein  the.ofelves,  which  coolli. 
tote  a  third  part  of  the  abforbent  fyiiem,  and  bes 


ir 
a  very 


OF  THE  ABSORBENT  SYSTEM. 


a  very  clofc  refemblance  to  the  lafteals,  both  in 
ftrufture  and  in  fundion,  are  fo  confiderable,  in 
point  of  extenfion,  as  to  pervade,  perhaps,  every 
part  of'  the  human  body  ;  but  originate,  in  parti¬ 
cular,  from  the  common  external  integuments, 
/ 

frodi  the  pleura,  the  peritoneum,  and  vifeera, 
contained  in  the  thorax  and  abdomen. 


§  437- 

The  manner  in  which  they  arife,  is  fimilar  to 
the  oriain  of  the  lacleals  from  the  intedines,  of 
which  we  have  already  fpoken.  Thus  each  radi¬ 
cle  of  each  lymphatic  veffel,  is  deflined  to  abforb 
from  a  neighbouring  portion  of  cellular  membrane, 
,(as  from  a  territory  of  its  own),  the  moifture  it 
contains,  and  propel  it  onward  to  the  general  cif- 
tern  of  the  chyle. 

§  43^' 

Thefe  lymphatic  vejfels  are  furniflied  in  their 
courfe,  fometim  es  more  frequently,  fometimes 
more  rarely,  with  valves  fuuated  in  biges  or  pairs. 
By  far  the  greater  part  of  them  enter  conglobate 
glands ;  thefe  in  the  vicinity  of  each  other  fre¬ 
quently  anaftomofe  ;  and  fuch  of  them  as  over- 
Ipread  the  furface  of  certain  vifeera,  as  that  of  the 
lungs,  the  liver,  &'c.  form  exquifuely  elegant  reti¬ 
cular  expanuons. 


§  439- 


OF  THE  ABSORBENT  SYSTEM. 


75. 


§  439* 

•  To  pafs  filently  over  certain  other  aids,  fiiffici- 
ently  evident  from  former  obfcrvations,  the  func¬ 
tion  of  the  lymphatics  is  greatly  promoted  by  their 
remarkable  contraftility,  and  the  Jlrengih  of  their 
delicate  coats,  which  is  fulBcient,  in  proceffes  for 
anatomical  preparations,  to  refill  the  preffure  from 
a  ponderous  column  of  quick  filver  :  this  funaiou 
ts  alfo  further  aided,  efpecially  in  the  joints,  by 
mufcular^  motion,  m  confequence  of  which,  the 
lymphatics  being  comprelTcd  and  clofely  embraced 

on  all  fides,  have  their  tone  remarkably  autr- 
mented,  ^  ^ 


§  440* 

With  refpea  to  the  terminations  of  the  lym- 
phatics,  various  controverfies  have  lately  exilled 
among  phyfiological  writers.  Thus,  while  fome 
contend,  that  all  thofe  vcllels  unite  in  the  thoracic 
n.  ,  (in  like  manner  as  the  fanguifcrons  veins 
unite  in  the  vente  cavat),  others,  on  the  contrarv 
exempt  from  this  general  eonhttenee,  at  leaft  thti 
lymphatics  of  the  right  arm,  and  right  We  of  the 
nee  ,  w  ich  they  allege  are  not  inferted  into  the 
fame  duft.  bn.  into  the  right  fnbcla.ian  vein  • 
others  again  affert  that  in  the  conglobate  viands' 
.he  lymphatics  communicate  immediately  t,hh  f  „ 

Snifcrons  veins ;  and  iaitly,  others  muL.ain  (t; 
in  eec  without  an  appearance  of  probability)  that 

certain 
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certain  lympbatic  veffds*,  aftnaliy  exift,  which 
form  a  direct  and  free  communication  between  the 
inteflinal  tube  and  iiropoietic  organs. 

§  44^  * 

Seeing  therefore,  the  lymphatic  veffels  are 
extended  far  and  wide  throughout  a!mo!t  the 
wdrole  fyftem,  and,  tfpecially,  in  as  much  as  an 
immenfe  profufion  of  them  originate  on  the  cuta¬ 
neous  furface  of  the  body,  and  may  confequently 
abforb  fuch  fluids  as  are  applied  from  without,  it 
is  fufficiently  evident,  that  the  lymph,  when  re- 
cently  abforbed,  mu!l  be,  indeed,  a  liquid  compo- 
fition  extremely  heterogeneous  and  diverfified  as 


*  For  a  sveat  number  of  truly  Important  obfervatlons 
and  highly  intcrcfting  fpeculations  on  this  fubjea,  the  reader 
is  referred  to  a  fliort  treatife,  written  by  Charles  Darwin, 
«  On  the  retrograde  motion  of  the  lymphatics  ”  and  pub- 
lifted  at  Litchfield  in  the  year  1780,  a  confiderable  period 
of  time  after  the  premature  deatlr  of  its  ingenious  author. 
This  young  philofopher  and  phyfician  to  have  been 

peculiarly  formed  by  nature,  and  happily  fini  e  ye  u- 
cation,  to  fted  unequivocal  light  on  fubjeas  of  a  dark  and 
difficult  nature  in  the  fcience  of  medicine.  He  expenmen  e 
with  accuracy  and  definitude,  he  obferved  with  the  utmoft 
attention,  and  he  fpeculated  with  the  higheh 
force  Unhappily  for  die  healing  art,  and  (perhaps  I  may 

'for /oil  in  n’J 
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mind  was  perfealy  expanded,  or  his  plenitude  ot  mm.t 

aiinoiiticed  to  the  world. 


OF  THE  ABSORBENT  SYSTEM. 


to  Its  nature  and  elementary  parts :  this  diverfity 
Is  fully  afeertained  and  eftabliflied,  by  a  more 
careful  and  accurate  examination  of  dead  fubjefts, 
where,  for  inftance,  the  liquid  contained  in  the 
abforbents  of  the  liver  and  fpleen,  appears  to  be 
evidently  different  from  that  difeovered  in  thofe 
which  run  to  the  uterus. 


§  442. 

Oi  t]\Q  conglobate  glands,  (which  conhitute  the 
lail  branch  of  the  lymphatic  fyftem),  the  prin¬ 
cipal  ufe  and  delfination  appear  to  be,  to  affimi- 
late  to  the  animal  nature  this  fubtle  and  hetero¬ 
geneous  fluid,  efpecially  that  portion  of  it  which 
is  abforbed  by  the  lymphatics  of  the  flein  :  this 
aflimilation  they  accompliflt  by  retarding  and  in 
fome  ineafure  obflrufling  the  motion  of  the  lymph, 
and  perhaps  alfo  by  the  addition 'of  a  new  fluid, 
derived  from  the  minute  arteries,  with  which  they 
very  plentifully  abound.  Hence  a  wife  and  ade¬ 
quate  provifion  is  made,  to  prevent  the  humours, 
while  in  too  crude  a  ftate,  from  efteiffing  a  prema¬ 
ture  mixture  with  tne  blood,  and  thus  the  heart 

is  guarded  in  perfeft  fecurity  from  their  noxious 
imprelTions. 

§  443- 

With  refpefl:  to  thofe  other  glands  of  the  fame 
nature,  which  are  minutely  difpread  throughout 

by 
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by  far  the  greater  part  of  the  fyftem,  and  planted 
here  and  there  in  collefted  cinders,  as  in  the 


groin,  beneath  the  axilla,  &c.  they  bear,  in  every 
refped,  the  mod  perfeft  refemblance  to  the  me- 
fentcric  glands,  of  which  we  have  already  fpoken  5' 
like  them  they  are  compofed,  in  a  great  meafure, 
of  the  mazy  convolutions  of  abforbent  veins  ;  like 
them  they  are  furnidied  with  a  vad  profufion  of 
minute  blood  vedels  ;  and  finally,  they  are  fubject 
to  be  readily  invaded  by  the  fame  difeafes  that 
attack  the  glands  of  the  mefentery. 


SECT.  XXXV. 

OF  SANGUIFICATION. 

§  444- 

It  is  fcarcely  necelTary  to  obferve,  that 
by  the  term  fanguification,  we  mean  the  affimila- 
tion  of  chyle  to  blood,  and  the  condant  and  uni¬ 
form  reditution  made  by  means  of  the  former,  for 
the  equally  condant  and  uniform  lofs  which  is  fuf- 
tained  by  the  latter. 

§  445* 

For  on  this  principle  depends  that  divifion  of  all 
the  humours  of  our  body,  into  the  three  ciades 

(S  4- 
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(§  4*  S’)  of  crude,  fanguineous,  and  fecrctcd  •,  viz. 
that  the  middle  clafs  embrace  the  whole  circula¬ 
ting  volume  of  blood,  from  which  the  different  fe- 
creted  humours  are  derived  in  conftant  flreamlets, 
and  to  which  the  countlefs  channels  of  the  abfor- 
bent  fyftem  convey  their  chyle,  and  the  infinitude 
of  lymphatic  tubes  return  their  abforbed  fluids  in 
currents  equally  conflanr  and  uniform. 


§  446. 

Seeing  the  blood  is  an  animal  humour  of  fo  very 
Angular  and  exclufive  a  kind,  as  to  be  wholly  dif- 
fimilar  to  every  other  fluid  yet  difeovered  in  any 
department  of  nature,  it  is  a  propefition  fufHciently 
felf-evident,  that  there  mull  be  a  variety  of  aflift- 
ant  powers  which  contribute,  by  their  joint  co¬ 
operation,  to  incorporate  and  aflimilize  with  the 
b.Qod,  the  heterogeneous  and  adventitious  hu¬ 
mours,  which  it  is  conftantly  .deriving  from  the 
thoracic  duff. 


§  447* 

The  procefs  of  flmguification  wc  may  confider 
then,  as  firft  commencing  under  the  action  ant 
influence  of  thofe  mazy  circumvolutions  (frequent 
y  fpoken  of  already),  which  both  the  kiff eal  ant 
ymphatic  veins  exhibit  occafionally  in  their  courfes 
(more  efpecially  in  the  mefenteric  and  other  con- 

globatc 
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globate  glands),  and  which  are,  at  the  fame  time, 
furniflied  with  confiJerablc  quantities  of  what  may 
be  called  animal  and  inquiline  contagion, 

§  44^* 

It  is  necelifiry  further  to  confider,  that  a  great 
part  of  the  lymph,  w^hich  enters  the  fubclavian 
vein  (after  having  firft  effeaed  a  mixture  with  the 
inteftinal  chyle  in  the  thoracic  duft),  is  derived 
from  the  interior  receffes  of  the  vifeera  and  other 
foft  parts  of  the  body,  and  was  formerly  ferreted 
from  the  blood  itfelf  ^  from  whence  it  ncccfhiril^ 
follows,  that  fuch  portion  of  the  lymphatic  fluid 
mull  doubtlefs  poffefs,  already,  the  animal  nature 
entire,  and  be  very  readily  m.fcible  with  the  mafs 
of  blood  to  which  it  is  returned. 

§  449- 

To  thefe  we  may  add  another  circumftance,  of 
wdiich  we  fpoke  on  a  former  cccafion,  namely, 
the  flow  and  fliliicidious  tranfition  of  the  chyle  into 
its  referv(ur,  the  blood — that  fluid  not  being  ad¬ 
mitted  to  pafs  through  the  ultimate  valve  of  the 
thoracic  duft  into  the  fubclavian  vein,  in  any 
other  manner  than  by  drops,  in  order  that  thofe 
minute  portions  may,  by  this  means,  be  more  inti¬ 
mately  mixed  and  incorporated  with  the  cii di¬ 
lating  blood. 

2  §  45'^* 


/ 


45® 

The  internal  ftrufture  of  the  heart  itfelf  appears 
alfo  to  contribute,  not  a  little,  towards  the  im¬ 
portant  procefs  of  fanguification.  Thus,  by  means 
of  tliofe  aflonilliing  mufcular  papillte,  with  which 
■  the  ventricles  of  the  heart  are  plentifully  fur- 
niflied,  the  blood  and  chyle  (having  recently  met 
together),  are  thoroughly  agitated,  and  brought 
into  a  ftate  of  more  intimate  combination. 

§  451- 

That  the  lungs,  receiving  the  blood,  recently 
impregnated  with  chyle,  perform,  by  the  funftion 
of  refpiration,  an  important  part  in  the  further 
affirailation  of  this  crude  fluid,  will  appear  fuffici- 
ently  evident  to  any  one  who  coufiders  the  aflo- 
nifliing  vafcular  ftriifture  of  thefe  vifcera  (§  i  iC,) 
in  conjunaion  with  the  equable  alternate  motion 
to  which  they  are  perpetually  fubjefted,  during 
the  continuance  of  human  life. 

§  452. 

The  remaining  part  of  the  procefs  of  fanguifica¬ 
tion  is  finally  completed  by  the  more  extenfive 
circuitous  journey  of  the  blood  throughout  the 
whole  body,  and  by  thofe  powers  which  con¬ 
tribute  towards  the  continuance  of  the  fame, 
more  efpecially  mufcular  motion,  8cc, 
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§  453* 

•  But  although  potent  provifion  be  made,  by 
filch  powerful  and  diverfified  apparatus^  for  blend¬ 
ing  and  intimately  incorporating  the  chyle  with 
the  blood,  it  appears,  notwithftanding,  that  there 
exifts  a  certain  flmilarity  between  the  conhituent 
parts  of  thofe  two  fluids.  It  is  very  commonly 
^flferted,  that  a  great  many  hours  mull:  elapfe  be¬ 
fore  the  chyle  can  be  completely  divefted  of  its 
own  milky  colour,  and  perfeftly  affimilated  to  that 
of  the  crimfon  fluid  into  which  it  is  dcflined  to  be 
converted  :  in  teflimony  of  the  truth  of  this  aiTer- 
tion,  medical  philofophers  ufually  adduce  (befides 
other  arguments)  the  following  Angular  patholo¬ 
gical  phenomenon,  namely,  thatfeveral  hours  after 
the  clofc'of  digeftion,  genuine  chyle  has  been  fre¬ 


quently  obferved  to  flow  from  an  orifice  made  ia 
a  vein  of  the  human  body :  this  phenomenon  I 
have  indeed  had  an  opportunity  of  obferving  my- 
felf ;  but  it  was  at  the  fame  time  extremely  evi¬ 
dent,  that  the  blood  was  then  highly  charged  with 
phlocrifton  fa  condition  of  this  fluid  very  un-, 
friendly  to  the  regular  afiimdation  of  chyle),  fo 
that  from  hence  fcarcely  any  inference  can  be 
drawn  relative  to  the  healthy  Jlate  of  the  fjftera, 
which  k  alone  the  exclufive  fub’ecT:  of  the  fcience 
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SECT.  XXXVI. 

OFNUTRITION. 

§  454* 

Besides  that  funhlwn  (which  we  at¬ 
tributed  to  the  blood  in  a  former  fedion)  of  dif- 
tributing  the  element  of fire  throughout  the  whole 
body,  and  in  tts  place  wafting  that  of  phlo'gifion 
back  to  the  lungs,  two  of  its  primary  and  leading 
offices  appear  to  be,  to  convey  to  the  body  nou- 
riffiment,  and  to  the  fecretory  organs  the  matter 
of  thofe  peculiar  fluids  which  they  are  feveraliy 
deftined  to  extrad.  Of  this  twofold  fundion  we 

will  next  treat  5  and  firjl  of  the  fundion  of  nu- 
iritioiii 


§  455* 

Nutrition  is  the-  fupreme  privilege  of  nature. 
It  IS  a  common  and  leading  prerogative  of  all  or¬ 
ganized  bodies,  whether  animal  or  vegetable  by 
whkh  they  are  inftantly  difeovered,  on  firft  view 
to^  urpafs,  m  an  immcafureable  degree,  all  ma^ 
chines  and  automatons  conftruded  by  human  ar¬ 
tifice  :  becaufe  on  none  of  thefe  latter  has  any 
artift  evj  been  able  to  confer  a  power  (I  will  not 
fay  of  adual  growth,  of  progreffing  toward  matu¬ 
rity,  and  of  acquiring  gradually  higher  and  higher 

^  ^  degrees 
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degrees  of  perfedion ),  but  not  even  of  preferving 
themfelves  in  a  ftate  of  Jiationary  exijlence  by  their 
own  inherent  powers,  nor  of  repairing  the  gradual 
lolTes  to  which  they  are  fubjeded  by  attrition,  by 
incidental  cafualties,  &c. 

§  45^>- 

Nutrition  is  that  faculty  of  our  bodies,  on  which 
all  the  fublime  and  aftonilhing  fundions  of  our  na¬ 
ture  depend.  By  means  of  this  faculty  we  increafe 
in  magnitude  from  the  earlieft  dawnings  of  our 
exigence,  .we  advance  through  the  expanding 
period  of  youth,  and  finally  arrive  at  our 
or  point  of  complete  maturity.  It  is  alfo  through 
the  infirumentality  of  this  fame  faculty  that  a  com¬ 
petent  remedy  is  applied,  and  fufficient  reftitution 
made,  for  that  uniform  wafte  and  lofs  of  the  body, 
by  which  (while  in  a  living  date)  it  deftroys  and 
in.fome  meafure  confumes  itfelf,  by  its  owm  nccef- 
larv  aftion. 

j 

§  457* 

With  refped  to  the  nature  and  mode  of  this 
-joajlinz  or  lofs,  various  controverfies  have  exifted 
among  phyfiologifts.  The  more  immediate  point 
of  difputation  has  been,  whether  fuch  wafte  occurs 
in  the  folid  parts  of  our  bodies,  or  W'hcther  it  be 
not  more  probable,  that  thofe  parts,  when  once 

formed  and  completed,  remain  ftationary,  without 

being 
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. being  fubjeft  either  to  vitiation  or  change  ?  wliich 
latter  is  indeed  an  opinion  embraced  and  tanglit 
by  feveral  cliarafters  of  the  iitmoU:  acumen  and 
ingenuity. 

§  458. 

With  refpefi:  to  fome  particular  foiid  parts  of 
the  body,  fuch,  for  example,  as  the  epidermis, 
the  nails,  &c.  there  exifts  indeed  not  a  fliadow  of 
doubt,  but  that  they  are  gradually  deftroyed  and 
again  repaired  ;  and  with  regard  to  the  deftruftion 
or  wafte  and  fubfequent  reparation  of  the  bones 
themfeh'cs,  the  teftimony  will  appear  equally  plain 
and  conclufive,  to  any  one  who  may  confider  with 
attention  the  refult  of  the  well  known  experiments 
made  by  feeding  warm-blooded  animals,  for  fome 
lime,  on  the  root  of  the  rubia  tinSlorum^  or  who 
may  take  the  further  trouble  of  contemplating 
attentively  the  phenomena  exhibited  by  certain 
large  plain  bones,  efpecially  thofe  of  the  cranium, 
which  in  extreme  old  age  become  remarkably 
attenuated,  or  diminilhed  in  thicknefs,  in  cenfe- 

quence  of  the  fcanty  nouriflament  with  which  they 
are  fupplied  at  that  period  of  life. 

1 

§  450- 

^  Upon  the  w^hole,  if  I  be  capable  of  judging 
rightly,  thofe  foiid  parts  appear  to  be  not  only 
gradually  confumed,  and  again  repaired,  by  the 

3  faculty 
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faculty  of  nutrition,  but  poflefs  alfo  a  vh  repro^ 
dudiva,  or  power  of  re-produftion.  This  latter 
is  indeed  a  furprifing  faculty,  deftined  not  only 
to  make  reftitution  for  the  uniform  removal  of 
minute  atoms  by  the  neceflary  aftion  of  the  animal 
economy,  but  alfo  to  repair  the  incidental  lols  of 
larger  parts  (fuffercd  in  confe'quence  of  external 
injuries,  wounds,  &c.),  by  a  perfeft  reftoration  of 
the  fubftance  of  which  the  body  has  been  thus 
forcibly  deprived.  That  fuch  a  power  does  uu- 
equivocally  refide  in  the  bones,  and  a  few  other 
parts,  of  which  we  have  juft  fpoken,  is'  with  me 
too  well  afcertained  and  fubflantiatcd  to  admit  of 
a  doubt. 

§  460. 

But  on  the  other  hand,  from  a  variety  of  obfer- 
wations  and  experiments  which  I  have  made  both 
on  man  and  other  warm-blooded  animals,  this 
power  of  reproduSlion  appears  to  refide  in  fcarcely 
any  other  folid  parts  of  the  body  thznfuch  as  are 
endowed  with  contraaility  alone,  without  poffejfng 
at  the  fame  time  any  of  the  other  vital  energies, 
fuch  as  irritability,  fenftbility,  or fnally,  fpecifc  Tfe~ 

§ 

Gf  thofe  parts  of  the  fyftem  therefore  (which 

poftefs  the  more  exalted  kinds  of  vital  energy), 

the  ftaminal  bafis  appears  to  me  to  confift  of  a  pe- 
•■■■  ■  ■  rennial 
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rennial  pareftchyma,  which  is  fubjeft  neither  to 
genuine  mutation  nor  decay,  but  only  liable  to 
certain  ■uiciffitudes  in  point  of  bulk,  that  are  pro¬ 
duced  in  the  following  manner,  namely,  when 
the  procefs  of  nutrition  is  conduced  with  fuffi- 
cient  aflivity  and  vigour,  the  cellular  interftices  of 
the  parenchyma,being  uniformly  filled  with  the  rich 
and  plaftic  lymph  of  the  blood,  are,‘of  courfe,  dif- 
tended,  and  the  parenchyma  necefTarily  enlarged ; 
but  when,  on  the  other  hand,  nutrition  goes  on 
lefs  favourably,  thefe  fame  interftices,  being  in  a 
great  meafure  deprived  of  this  nutritious  lymph, 
fall  into  a  ftate  of  collapfe,  and  the  parts  become 
eonfequently  dimiqiflied  in  fize. 

/ 

§  462, 

With  refpeft  to  this  plafiic  Jymph  (of  the  dig- 
nity  and  importance  of  which  w'c  have  fpoken 
fully  on  a  former  occafion),  as  it  alTumes  with 
great  facility  the  appearance  and  nature  of  genuine 
cellular  membrane,  fo  it  appears  to  conftitute  ge¬ 
nerally  the  principal  nutritious  matter  of  the 
whole  fyftem,  and  is  conveyed  to  every  part  of  the 
body  by  means  of  that  infinitude  of  minute  hlood- 
velTels,  to  which  we  have  fo  often  called  the 
reader’s  attention. 

I 

F  4  %  463. 
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§  463- 

During  the  time  of  the  body^s  advancement  in 
growth,  it  appears  to  poflefs  certain  peculiar  or 
fpecific  pov/ers,  by  the  aid  of  which  the  lymph, 
being  depofited  from  the  evanefcent  extremities 
of  the  fanguiferous  veflels,  into  the  furrounding 
cellular  membrane,  is  duly  arranged,  and  com¬ 
pletely  affimilated  to  each  particular  portion,  and 
kind  of  parenchyma.  To  the  head  of  thefe  fpecific 
powers,  mud  w^e  in  part  refer  that  particular  law 
of  affinity,  by  means  of  which  the  partes  fwiilares 
of  the  fyfiem  attraft  and  appropriate  to  themfclves^ 
the  homogeneous  elements  of  the  nutritious  lymph, 
more  efpecially  fuch  of  them,  as  poffefs  reciprocal 
and  kindred  propenfities ;  and  to  the  fame  head 
may  we  alfo  in  part  refer  that  nifus  formatlvus^  of 
which  w^e  will  have  occafion  to  fpeak  more  fully 
hereafter,  and  to  which  mud  be  attributed,  the 
jud  and  fpecific  application  of  the  rude,  and  hi¬ 
therto  formlefs,  elementary  matter,  and  its  fubfe- 
quent  organifation  and  arrangement  into  the  form 
and  figure  of  its  peculiar  dedination. 


^  464.. 

It  is,  I  prefurae,  from  the  joint  co-operation  of 
both  the  preceding  pow^’ers,  that  we  mud  princi¬ 
pally  derive  the  nutrition  of  thofe  parts  of  the 
bpdy,  w^hich  are  not  proximately  fupplied  with  any 
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blood  veffels  at  a!! ;  fuch  as  the  nails,  hairs,  &‘c. 
and  which  are,  notwithftanding,  generated  at  fird, 
by  a  very  powerful  and  truly  infallible  m/us  or  ex- 
ertion,  are  afterwards  advanced  in  magnitude,  and 
regularly  fupported  by  nutriment  throughout  the 
whole  of  life,  and,  finally,  if  by  accident  removed, 
are  again  readily  reftored  by  the  aftonifliing 
efforts  of  the  v/s  rcproducliva. 

§  4%' 

Although  the  preceding  appears  to  be  a  general 
hreviate  account  of  the  procefs  of  nutrition,  yet, 
on  the  other  hand,  it  is  evident  that  there  exifts, 
in  different  individuals,  a  great  many  varieties, 
with  regard  to  the  degrees  and  modes  in  which 
thia  iUii^ficn  is  difcharged.  Thus,  for  examp'C 
in  proportion  as  a  more  lax  cr  more  clofe  appofition 
and  union  of  the  nutritious  matter  arc  effected,  the 
texture  of  the  parts  themfelves  is  rendered  more 
denfe  or  delicate,  and  hence  alfo  feems  to  origi- 
nate  the  difference  between  the  fpecific  weight  of 
human  bodies ;  m  which  refpeef  it  is  well  known 
not  only  that  man  differs  from  man,  but  even 
nation  from  nation  :  in  teflimony  of  this  truth  it 
may  be  fufficient  to  adduce  even  a  folitary  example 
from  among  certain  northern  tribes,  namely,  the 
JuKutte,  the  Buran-e,  &c.  people  highly  confpi- 
cuous  on  account  of  the  remarkable  and  truly  fin- 
|ular  levity  of  tlieir  bodies. 
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SECT.  XXXVII. 

•OF  SECRETION. 

§  466. 

Besides  thofe  juices  dellined  for 
the  important  procefs  of  nutrition^  there  are  alfo 
in  the  animal  fyftem  other  humours,  of  a  very 
different  order  and  charafter,  which  are  extrafled 
for  various  purpofes  from  the  exuberant  fountain 
of  the  blood.  Thefe  humours  owe  their  exif- 
tence  to  the  procefs  of  fecretion,  than  which  no 
fun6fiou  is  lefs  underflood  by  phyfiologifls ;  a 
truth  mentioned  as  a  fubjecl  of  juft  regret,  both 
by  the  immortal  Haller  and  other  preceding 
writers* 


§  4<^7- 

The  fecreted  humours,  appear,  in  one  point  of 
view,  to  be  fo  extremely  diverfified  in  their  na¬ 
tures,  and,  in  another,  to  bear  fo  Ilriking  an  affi¬ 
nity  to  each  ether,  that  it  is  not  poffible  to  reduce 
them  to  any,  fave  highly  arbitrary,  clajfes.  If, 
however,  in  treating  of  thefe  humours,  we  found 
our  divifions  of  them  on  the  lefs  and  greater 

changes  to  which  their  elementary  parts,  (con- 

tained 
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tained  in  the  mafs  of  blood),  are  fubjefted  in  the 
fecretory  organs,  they  may  be  aptly  enough  enu¬ 
merated  dn  the  following  order. 

Firft,  the  milk^  a  fluid  which  we  think  proper 
to  place  at  the  head  of  our  ceyifus  or  enumeration, 
becaufe  it  may  be  confidered,  in  fome  meafure,  as 
renovated  chyle,  and  appears  to  be  fccreted,  by 
the  moft  Ample  procefs,  from  the  blood,  to  which 
^he  chyle  had  been  recently  united-. 

Secondly,  the  ciqueous  fluids  /  fuch,  for  exam¬ 
ple,"  as  the  humours  of  the  eye,  and  the  tears : 
to  the  fame  head  mufl  we  refer  m  like  manner, 
the  fweat  ^  and  alfo,  ^if  our  opinion  be  not  un¬ 
founded),  that  halitus  which  is  contained  gene¬ 
rally  in  the  interftices  of  the  cellular  membrane, 
as  well  as  m  the  cavities  of  the  thorax  and  abdo¬ 
men  :  this  vapour  appears  to  differ  but  very  little  1 
either  from  the  liquor  of  the  pericardium,  or  from 
that  fubtle  halitus  by  which  the  ventricles  of  the 
brain,  and  the  pituitary  fmufes  of  the  cranium  are 
preferved  in  a  ftate  of  perpetual  humidity. 

Under  the  fame  head  of  aqueous  fluids,  it  is 
hkewife  common  to  arrange  the  urine,  although 
this  is  doubtlefs  a  liquid  poffelfed  of  fome  finau. 
jt^rly  Arising  and  peculiar  properties. 

Of 
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Of  a  kfs  compound  nature  are  the  falivart 
humours,  which,  in  office,  are  fubfervient  to  maf- 
tication,  to  digeftion,  and  to  chylification. 

Thirdly,  the  mucagemns  fluids,  which  invell 
and  lubricate  the  cavities  of  molt  of  the  vifcera, 
that  are  deftined  to  the  performance  of  the  natural 
and  genital  funftions,  and  a!fo  the  internal  furfaces 
of  all  .the  aerial  avenues  belonging  to  the  fyltem, 
fuch  as  the  nares,  the  larynx,  and  the  afpera 
arteria^ 


Of  a  nature  not  widely  different  from  the  fore¬ 
going,  is  that  portion  of  mucus  which  covers  the 
internal  fegment  of  the  eyeball ;  as  well  as  that 
which  is  fpread  immediately  beneath  the  epi- 
derm/is. 


Fourthly,  the  adipofe  humours  are,  in  particular, 
fbefides  the  common  fat  itieh),  the  medulla  of 
the  bones,  and  the  hnegma  or  oily  covering  of  the 
fldn  to  which  may  be  added  the  cerumen  aurium, 
or  waxlike  fubftance  invefting  the-  external  ave- 
nues  of  the  ears. 

Of  a  nature  nearly  related  to  the  foregoing,  is 
that  unftuous  fecretion,  fo  evident  on  glans 
penis  of  the  male,  and  about  the  rima  or  os  exter¬ 
num,  in  the  genital  organs  of  the  female. 

Under 
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tinder  the  fame  clafs  may  we  alfo  arrange  that 
Oily  fubfiance,  with  which  the  glands  of  Meibo- 
mius  furnifli  and  anoint  the  eyelids. 

Fifthly,  what  are  commonly  denominated  by 
phyfiologids  ^shitiHQus  Jluids ^  examples  of  which 
We  have  m  the  liquor  amnii,  and  ungue?!  of  the 
joints.  Refpefting  the  nature  of  thefe  fluids, 
however,  we  are  not  yet  poATeffed  of  a  fufilcienc 
number  of  well  authenticated  fafts  to  give  birth 
to  unequivocal  and  fatisfaftory  condufions;  a 
fimilar  obfervation  may  alfo  be  made,  refpeffing 
that  uninvefligated  and  anonymous  humour,  which 
the  female  uterus  difcharges  during  the  ardent 
glow  of  the  venereal  orp-afm. 


We  remain  alfo  as  yet,  in  a  flate  of  equal  un* 
oertamty  refpefting  the  nature  of  that  fluid,  which 

is  lodged,  during  the  firfl  months  after  concept; 

between  the  chorion  and  amnios ;  of  that  which 
13  contained  in  the  umbilical  veftcula  or  pouch  of 
the  embryo  in  its  tendereft  flate ;  and  alfo  of  that 
wnich  IS  mterpofed  between  the  three  veflTels  that 
conicitute  the  umbilical  cord. 

The  liquid  enclofed  in  the  veficula  graffiance  of 

I  e  emaie  ovary,  and  alfo  the  liquor  of  the  prof. 

tate  gland,  appear  to  be  t  r  „ 

_  o  j  “WO  ^.^ruly  ferous  or  alb u- 
rtunmis  nature. 
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Sixthlly,  the  male  femen  appears  to  be  a  humour 
fo  remarkably  fmgular  in  its  nature,  as  not  to 
admit  of  clalTification,  nor  even  of  comparifon^ 
with  any  other. 

And  laftly^  with  regard  to  the  bile^  there  is 
equal  room  for  the  admilTion  of  a  fimilar  obfer- 
vation. 

§  468. 

That  the  foregoing  fecreted  humours,  fo  ex¬ 
tremely  diverfified  in  their  natures  and  habits,  cafl 
neither  be  derived  from  the  mafs  of  blood  by  the 
fame  individual  procefs,  nor  by  organs  of  the  fame 
kind,  is  a  propofition  too  felf-evident  to  ftand  in 
need  of,  or  indeed  leave  room  for,  any  farther 
confirmation.  Among  thefe  humours,  there  ob- 
vioufly  exifis  this  memorable  variety,  namely,  that 
while  fome  of  them  are  fecreted  and  conveyed 
from  the  blood  through  a  Jhovicv  vouts^  others 
again,  are  more  elaborately  prepared,  by  being 
carried  onward  through  tubes  of  greater  longitu¬ 
dinal  extenfion. 

§  469- 

Of  all  the  modes  of  fecretion,  that  muR  doubt- 

lefs  be  confidered  as  the  moll  fimple,  in  which  the 

fecreted  humour  appears  to  tranfude  immediately 

through  the  coats  of  the  arteries,  by  what  phyfi- 

ologifts 


OF  SECRETION. 

</logill:s  Call  diapedejis.  Tnftances  of  this  mode  we 
have  in  the  fecretion  of  the  fat,  and  of  the  medulla 
refiding  in  the  bones,  &c.  ;  and,  finally,  it  appears 
to  be  by  a  modification  of  the  fecretory  procefs^ 
not  greatly  diffimilar  to  the  foregoing,  that  the 
gaftric  liquor,  the  inteftinal  liquor,  &c.  are  pre¬ 
pared  and  difeharged  into  the  cavities  of  their 
refpeftive  vifeera. 

i 

§  47°- 

The  mechanifm,  of  fecretion  appears  to  be  more 
compound,  where  that  procefs  is  performed  by- 
means  0^  glands,  under  which  denomination,  we 
generally  include  even  follicles  and  crypta  them- 
felvcs ;  fuch,  for  example,  as  are  eafily  difeover- 
able  in  the  fauces ;  and  which  phyfiologifts  gene¬ 
rally  defignate  by  the  name  of  glandules  fim- 
pUJJinicc. 


We  bellow,  with  propriety,  the  denomination 
of  fecrenng  glands,  on  thofe  bodies  which,  (to 
diftinguilli  them  from  the  conglobate,  belonging  to 
the  lymphatic  fyftem),  are  called  conglomerate ;  ex¬ 
amples  of  which  we  have  in  the  Ittlivary  glands,  in 
the  pancreas,  m  the  lachrymal  glands,  and  in  the 
mamma,  or  brealls  of  females.  The  fore'^^oin-*- 
glandular  bodies  are  furnillied  with  excretory 
dudfs,  tvhich  are  compofed  of  tubes  or  canals 

funking  imincdicitcly  fr'^m  lormav  v.  r 

-iy  u..jr  larger  iobes :  thefe 
*  lobe  5^ 
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lobes,  on  being  fubmitted  to  farther  examinatiofij 
are  found  to  be  made  up  of  fmaller  lobules,  re- 
fpefting  the  internal  llruft ure  of  which,  there  for¬ 
merly  exifted  very  warm  controverfies  in  fome  cf 
the  moil  celebrated  fchools  of  medicine.  Malpighi 
confidered  the  fmall  miliary  globules,  which  may 
be  readily  demonftrated  in  the  greater  part  of 
them,  to  be  nothing  elfe  than  genuine  acini  or 
kernels,  containing,  each  one,  a  minute  cavity  in 
its  centre.  "W^hile  I^uyfch  contended,  on  tL.e 
other  hand,  that  thofe  hypothetical  excavated 
kernels  were  nothing  more  than  globular  convo¬ 
lutions  of  extremely  fine  blood  vcffels  ;  which  lat¬ 
ter  opinion,  is  doubilefs  founded  on  by  fat  the 
moft  unequivocal  and  fubftantial  teflimony,  as 
•we  readily  learn  from  well  conduced  anatomical 
invehigations,  more  efpecially  from  fuccefsful 
injeftions,  and  the  afiiftance  of  glaffes. 


§  471. 

Nor  does  this  drufture  (if  indeed  we  keep  out 
of  view  the  peculiar  parenchyma  of  each  parti¬ 
cular  vifeus),  differ  much  from,  but  appears  rather 
to  died  a  confiderable  gleam  of  light  on,  the  fti na¬ 
ture  of  certain  other  fecreting  vifeera,  particularly 
on  tliat  cf  the  liver  and  kidneys,  in  which  late  ex¬ 
perimenters  have  been  able  to  demonftraie,  vvith 
the  utmoft  perfpicuity,  certain^  fpherical^  bodies 

entirely  fmiilar  to  the  globular  convolutions  oi 

Ruyfcbj, 


A 
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Ruyfch,  or  the  kcrnel-like  fubftances  of  the  cele¬ 
brated  Malpighi.  For,  in  what  is  called  the  c.ortical 
portion  ofthofevifcerajOainote!  ramifications  eptorg- 
ing  from  the  fides  of  the  fmall  capillary  arteries,,  be¬ 
come  prefontly  convoluted,  in  fuch  a  mapneri  as  to 
form  little  vafcqlar  balls,  which  thus  appear  to  hang 
-  by  ihofe  ramifications  of  which  they  are  compsofedj 
like  fo  many  fmaU  berries  or  grapes  fupported  by 
their  footftalks.  From  thefe  minute  vafcular-  balls 
originate  /ry?,  that  very  fubtle  and  colourlefs 
order  of  vefiTels  immediately  defiined  for  the  bufi- 
nefs  of  feeretion,  (refpefting  the  origin  of  which, 
from  the  evanefceut  terminatioHs  of  arteries,  we 
tranfiently  fpoke  on  a  former  occafion,  (§  79. 
81.)  5  ’^’a^fecondly,  the  incipient  radicles  of  veins, 
into  which  the  minute  'arteries  are  themfelves 
continuoufly  refleaed,  and  which  condua  back 
to  the  venous  trunks,  the  refidue  of  the  blood 
now  deprived  of  thofe  elementary  particles  necrf- 
fary  to  conftitnte  tho  fluid  recently  fecreted. 

§  472* 

Finally,  certain  other  parts  of  the  body,  appro¬ 
priated  entirely  to  the  bufinefs  of  feeretion,  are 
diftinguifhed  again  by  different  and  remarkably 
peculiar,  fpecies  of  organization ;  thus  the  male 
teftes,  for  example,  are  wholly  compofed  of  no¬ 
thing  elfe  than  clofe  and  mazy  convolutions  of 
very  lengthy  and  numerous  Kgod  veffcls,  &c. 
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§  473* 

We  come  now  to  the  confideration  of  the  pe- 
ctdi'r  caufes,  by  the  operation  and  efficacy  of 
w'  ich  thofe  determinate  and  fpecific  humours  are 
fccre’’ed  in  theft  correfponding  determinate  and 
fpecific  organs :  this  is  indeed  the  Gordian  knot—i 
this  is  by  far  the  mod  difficult  point  of  difqinfition 
in  the  whole  doftrine  of  fecrction^ — that  point 
which  numerous  doubts  and  difficulties  yet.inveft. 

§  474* 

It  appears  indeed  to  be  a  truth  afeertained  and 
efiabliffied  beyond  the  fainteft  ffiadow  of  a  doubt, 
that  the  leading,  and  what  may  be  called  the 
proximate  caufe  of  mod  of  the  fecretions,  mud 
be  fought  for  in  the  internal  drufture  of  the  fe- 
treting  organs  themfelves :  under  this  head  we 
mud  particularly  confider,  in  the  conglomerate 
glands  and  other  fecreting  vifeera,  not  only  the 
peculiar  didribution  and  diredion  of  the  extreme 
blood-velTels,  from  which  the  humours  are  fe- 
creted,  but  alfo  the  parenchyma,  fo  uniformly 
proper  to  each  fecreting  vifeus,  that  in  many  of 
them  it  can  be  indantly  known  and  didinguidied 
at  fird  fight  from  all  other  kinds  or  fpecies  of 

fledi  (§  27). 

§  475- 

It  is  alfo  an  opinion  extremely  probable  (in 

lupport  of  which  we  have  advanced,  on  former 

occafionsy 
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occafions,  feveral  arguments  not  eafily  refuted)^ 

that  the  fecrcting  vifcera,  belides  their  peculiar 

parenchyma,  poffefs  alfo  what  we  have  taken  the 

liberty  to  call  a  vita  propria,  i.  e.  a  fpecific  or 

cxclufive  kind  of  vital  energy,  eflentially  different 

from  what  we  denominated  the  three  conunon 

energies,  namely,  contraftility,  irritability,  and  fen- 
fibility. 

§  476- 

But  further,  if  my  views  of  the  fubjeft  be  in 
any  meafure  juft,  the  abforbent  fyjlem  appears  to 
contribute  alfo  a  very  important  part  towards  the' 
promotion  of  the  feveral  fccretions :  thus,  from 
each  of  the  fecreting  vifcera  certain  appropriate 
branches  of  this  fyftem  abforb  and  re-convey  to 
the  blood-velfels  larger  or  fmaller  portions  of  each 
of  the  ieveral  humours  to  which  thefe  vifcera  give 
origin  ;  the  uniform  confequence  of  which  is 
that  the  blood  becomes  literally  impregnated  with 
the  contagion  of  every  humour  fecreted  in  the 
different  parts  of  the  body,  e.  g.  with  bile  from 
the  hver,  vntkfetnen  from  the  teftes,  &c. 

ftined  for  the.bulinefs  of  fecretion  %  i 

routine,  or  circulation  f  i,  u*  ^  rpetual 
,  r  f  fo  that  the  elementary 

parts  of  the  humours  already  fecreted  being  in^ 
ceffantly  conveyed  from  the  fecreting  organs 

^  them. 
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themfelves,  are  united  afrefti  to  the  nwf<?  of  blood, 
and  on  their  fubfequent  return  to  their  parent' 
organs,  in  conjunftion  with  the  fangumcous  cur¬ 
rent,  are  again  more  eafily  attrafted  by  the  fe- 
creting  veffels,  in  confequence  of  a  peculiar  law 
of  affinity,  and  have  alfo  a  power  of  drawing 
along  with  them  thofe  parts  of  the  blood  that 
are  mod  homogeneous  in  their  nature,  and  for 
which  they  confequently  pofTefs  the  higheft  de¬ 
gree  of  attraftion. 

§  477- 

'  To  facilitate  the  fecretion  of  certain  humours 
of  the  body,  adequate  provifion  is  made  by  the 
produftion  of  fpecific  qualities,  in  thofe  particular 
portions  of  the  blood  from  which  they  are  to  be 
proximately  derived :  thus  the  bile  is  fecreted 
from  the  blood  of  the  vena  portarum,  a  portion 
of  fluid  highly  impregnated  with  phlogtfton,  fur- 
nilhed  in  profufion  by  the  abdominal  fourccs,  from 
which  this  blood  immediately  originate?. 

§  47^- 

I  pafs  in  filenefr  over  certain  other  co-operating 
aids,  which  in  fqbfervience  to  particular  fecre- 
;ions,  as  congeftion  and  derivation,  fo  evidendy 
'  efficacious  in  the  fecretion  of  milk,  with  other  in- 
ftances  of  a  fimilar  nature. 


S  47-9* 
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§  479- 

Among  the  humours  thus  fecreted  by  the  or¬ 
gans  which  we  have  juft  defcribed,  and  by  the 
powers  or  caufes  juft  enumerated,  it  may  be  ob¬ 
served  that  the  following  difference  afterwards 
exifts,  namely,  while  fome  of  them  drop  imme¬ 
diately  from  their  fecreting  organs  into  the  places 
of  their  ultimate  deftination,  in  which  they  are  to 
perform  their  fpecific  funftions,  others  again  are 
conveyed  to  appropriated  receptacles,  in  which 
they  are  retained  for  fome  time,  and  thus  farther 
matured  previoufly  to  their  final  elimination  from 
the  fyftem :  of  this  laft  defeription  is  the  milk 
tvhich  ftagnates  in  the  laftiferous  du£ts,  the  urine, 
the  bile,  and  the  femen  mafeulinum,  which  are 
Subjected  to  retention  in  their  veficular  receptacles, 
and  finally,  the  ferum  contained  in  thofe  veficles 

which  were  firft  difeovered  by  de  Graaff  in  the 
ovaria  of  the  female. 
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§  480. 

Be  SI  DES  the  nutritious  juices  and  the 
fecreted  humours  deftined  for  further  fervices  in 
the  animal  economy  (§  4.)^  the  blood  furnifhes 
alfo  materials  for  the  formation  of  certain  ufelefs 
and  fuperfluous  liquids,  that  are  intended  to  be 
entirely  eliminated  from  the  fyftem,  and  are  from 
thence  vulgarly  called  excrements  of  the  fecond  di- 
gejiion.  Thefe  excrementitious  liquids  are  of  two 
ki’  ds,  one  of  which  is  exhaled  by  the  procefs  of 
perfpiraiion,  and  has  already  engaged  our  parti¬ 
cular  attention  ;  the  other  is  the  urine^  a  liquid 
fecreted  in  thofe  glands  denominated  kidneys. 


§  481* 

The  kidneys  are  two  vifeera  fituated  behind  the 
peritoneum,  on  each  fide  of  the  fpine,  and  in  the 
upper  part  of  the  lumbar  region  :  Although  their 
figure  is  generally  fomewhat  flatted,  yet  it  is  pro¬ 
per  to  obferve,  that  both  in  this  refpeft,  and  alfo 
in  point  of  number,  they  are  fubjeft  to  more  va¬ 
rieties  than  any  other  vifeus  belonging  to  the  hu¬ 
man  body  :  they  hang  by  veflfels  commonly  called 

..emulgents 


cmulgents  .(remarkably  large  in  proportion^  to  the  J 

magnimde  of  the  parts  on  which  they  are  diftri-  I  |  I 

buted),  and  are  cufhioned  round  by  fat  of  a  leba-  . 

ceous  confiftence  ■(§  38).  r  lA 


§  48.2-  ^ 

They  are  inverted  by  a  proper  membrane,  of 
an  elegant  vafcular  rtrufture :  each  one  of  them, 
efpeciaily  during  the  period  of  infancy,  appears  to 
be  compofed  of  about  eight,  or  fomewhat  more, 
kidney-form  lobes  or  lubdivifions  5  each  of  which 
confirts  again  (according  to  an  opinion  formerly  en¬ 
tertained  and  taught  by  Ferrein),  of  about  feventy 
or  eighty  flefliy  radii,  ^which  that  phyfiologift 
called  white  pyramids. 

§  483. 

If  the  kidney  be  dilTeaed  or  divided  from  its 
convex  dorfum  towards  its  concave  pelvis',  it  ex- 
hibits  in  its  compofition  two  kinds  of  fubrtance ; 
one  forming  its  circumference,  and  therefore  de¬ 
nominated  its  cortical,  the  other  conrtituting  its 
centre,  and  hence  called  its  medullary,  portion. 

.Each  portion  .abounds  with  fangiiiferous  arte-, 
ries  and  v.eins  ;  befides  which,  the  external  cortex 
is  alfo  furniflied  with  an  additional  order  of  very 
minute  colourlefs  veflels,  dertined  to  fecrete  the 
jerine :  while  the  medulla  contains  alfo  vertels  of 

^4  a  fimilar 
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a  firfiilar  ‘Setoiption,  intended  to  €arfy  ii  on^d^rii 
when  fccreted. 


Thofe  fecretory  dufts  otiglnatfe,  in  the  Manner 
already  defcribed  (§  471.)?  fi^om  the  fmall  glo¬ 
bular  convolutions  of  capillary  arteries  that  are 
every  where  interfperfed  throughout  the  cortex 
of  the  kidney :  thofe  dufts  conftitute  indeed  by 
far  the  greater  portion  of  the  corti'^cal  fubftance 
of  the  kidney,  and  May  be  very  eafily  diflin'guifticd 
by  their  fingular  meanderings  and  intricate  Maze’s, 
from  the  fmallxonduft'ing  tubes  of  Bellini,  in  Which 
they  finally  terminate.  Thefe  ‘tubuli  Belliniani 
(as  they  are  frequently  termed)  pafs  by  a  dire& 
route  from  the  cortical,  and  enter  the  medullary 
fubftance,  of  which  they  conftitute  by  far  the 
greater  part ;  and  uniting  afterwards  by  reiterated 
coalitions  into  a  fmall  number  of  narrow  trunks, 
finally  perforate,  by  their  extreme  orifices,  in  a 
fieve-like  manner  ,the  feveral  paj[yilla  contained  ha 
thb  renal  pelvis. 


§  434- 

The  papilljG  correfpond  for  the  mofl:  part  to  the 
number  of  lobes,  of  which  we  already  faid  each 
kidney  is  compdfed.  The  urine  that  is  feereted 
in 'the  colourlefs  velTels  of  the  cortex,  and  after^ 
waSrds  conducted  through'  'the  tubuli  Belliniani  of 
the  iliedulla,  thefe  papillce  difcharge  into  their 

.fprrefponding 
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correfponding  infundibula.,  which  form  by  their 
ftibfequent  confluence  the  common  pelvis, 

§  485. 

The  pelvis  is  continued  into  the  ureters,  which 
arc  membranous  canals,  exquifitdy  fenfible,  and 
defended  internally  by  a  complete  inveftkure  or 
lining  of  mucus  ;  they  are  capable  of  extreme  di- 
latation  ;  in  man  they  are  here  and  there  uneven 
in  the  width  of  their  cavities,  and  are  at  length 
inferted  into  the  pofterior  furface,  not  far  from 
the  neck  of  the  urinary  bladder.  This  infertion 
is  effefted  in  fuch  a  manner,  that  the  ureters  do 
not  immediately  perforate  the  parietes  of  the  uri¬ 
nary  cyft,  but  defeend  a  fliort  diftance  between 
Its  mufcular  and  nervous  coats  (which  are  here 
poflelTed  of  more  than  ordinary  thicknefs),  and 
open  finally  into  the  cavity  of  this  organ  by  ob^^ 
lique  orifices.  ^  By  means  of  this  ftruaure,  ade¬ 
quate  provifion  is  made  to  prevent  the  urine,  that 
has  once  "entered  the  cavity  of  the  bladder,  from 
being  forced  to  return  again  into  the  ureters  by 
an  inverted  or  retrograde  motion. 

§  486. 

In  an  adult  fubjeft,  the  urinary  bladder  is  in 
general  fufficiently  capacioT:s  to  contain  about  two 
pounds  of  urine  ;  its  fundus  or  bottom,  which  in 
■fhe  fmtal  ftat.e  terminates  in  the  uraebus,  and  alfo 
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iis  pofterior  fide,  are  invefted  by  the  peritoneum 
as  to  its  remaining  membranes  or  coats,  they  bear 
a  general  refcmblance  to  thofe  of  the  ftomach,  of 
which  we  have  already  fpoken. 

The  mvjcular  coat  confifts  indeed  of  interrupted 
bands  of  flefhy  fibres,  that  furround  the  eyft, 
forming  at  the  fame  time  various  irregular  decuf- 
fations  or  inteifeftions,  v/hich  are  different  in  dif¬ 
ferent  fubjefts  :  this  mufcular  coat  phyfiologifts 
denominated  detrufar  urinds^  w^hile  they  defignate 
by  the  name  of  fphinder  veftca^  thofe  orbicular 
fibres  that  partially  furround  the  neck  of  the  blad¬ 
der,  though  they  are  very  inconftant  and  irregu¬ 
lar,  both  with  refpeft  to  their  figure  and  origin. 

The  nervous  coat  beftows  on  this  membranous 
vifeus  alfo  the  principal  part  of  its  ftrength  and 
firmnefs. 

Finally,  the  internal  coat,  which  is  confidered 
by  phyAologifts  as  a  procefs  or  continuation  of  the 
epidermis,  is  defended  by  a  complete  covering  of 
mucus,  efpecially  round  the  neck  of  the  bladder. 

S  4^7* 

Befides  thofe  public  and  well  known  routes  of 
the  urine,  of  which  we  have  already  fpoken,  k 
appears  probable  from  feycral  phenomena,  that 

rhere 
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there  exifl  alfo  certain  fecret  avenues,  which  lead 
immediately  from  the  inteftines  to  the  uropoietic 
organs.  For  the  fpeedy  difcharge  of  certain 
drinks  from  the  urinary  emunftory,  fo  frequently 
imbued  with  the  odour,  tinftured  with,  the  colour, 
and  charafterized  by  other  fpecific  qualities  of  the 
aliments  recently  taken  in,  will  fcarcely  admit  the 
belief,  that  thefe  liquids  had  performed,  in  fo  fliort 
a  time,  the  cuftomary  long  and  circuitous  route 
through  the  thoracic  duft  and  fanguiferous  fyf- 
tem  :  to  the  foregoing  circumftance  we  may  add 
an  account  wx  have  read,  of  the  urine  having 
been  found  covered  w'ith  oil,  that  entered  into  the 
compofition  of  an  enema,  which  had  been  previ- 
oufly  and  recently  thrown  into  the  inteftinum  rec¬ 
tum.  It  is,  on  the  other  hand,  a  circumftancc 
well  known  to  phyfiologifls  of  the  prefent  day 
that  very  ftriking  and  numerous  anaftomofes  oL 
cur  between  the  lymphatic  veffels  of  the  intef- 
tines,  and  thofe  of  the  kidneys.  Laftly,  it  is  now 
unequivocally  afcertained  and  confirmed  by  live 
1  eaioHs,  that  if  both  ureters  of  a  dog  be  tightly 
enclofed  in  ligatures,  and  his  bladder  perfeftlv 
evacuated  of  its  contents,  this  latter  organ  will, 
notwithftanding,  m  the  term  of  three  hours  after¬ 
wards,  contain  a  certain  quantity  of  urine ;  while 
at  the  faiqe  time  the  ufual  avenues  of  this  fluid 
namely,  the  ureters,  are  completely  obltrufted,  as’ 
As-evident  from  this  circumftance,  that  above  the 

ligatures 
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ligatures  thefe  tubes  fuffer  vaft  diftention  from  the 
accumulated  urine. 

§  488. 

But  through  whatever  avenues  the  urine  has 
been  conveyed  to  the  bladder,  its  gradual  accu¬ 
mulation  in  that  organ  excites  an  uneafy  fenfation, 
which  becoming  urgent  and  troublefomc  (§  331-) 
potently  folicits  its  final  elimination,  through  an 
cmiflary  or  fewer  deftined  for  that  particular  pur- 
pofe,  namely,  the  urethra.  This  excretory  canai 
is  fubjefted  to  a  variety  in  its  conformation,  found- 
cd  on  the  diverfity  of  the  fexes,  of  which  we  will 
fpeak  more  amply  when  treating  profeffedly  of 
the  fexual  funftions. 

§  489- 

In  order  to  evacuate  the  bladder,  it  is  neceffary 
to  overcome  the  contraftion  of  its  fphinfter,  by 
the  exertion  of  its  own  detrufor  (of  which  we  for¬ 
merly  fpoke)  (§  486.),  aided  by  the  co-operation 
of  the  abdominal  mufcles,  and  thofe  fublervient 
to  the  procefs  of  refpiration  ^  to  which,  in  males 
of  the  human  fpecies,  we  may  add,  laftly,  the 
aftion  of  the  mufeuli  acceleraiores^  which  forcibly 
ejaculate,  per faltwUi  as  it  were,  even  the  refiduary 
drops  of  urine  that  may  be  occafionally  lodged  in 

the  bulb  of  the  urethra. 

* 

§  490# 


OF  URINE. 


109 

§  49^- 

As  to  the  nature  of  the  urine  itfelf,  it  is  fubjcft 
indeed,  to  an  infinitude  of  varieties  generated  by 
the  circumftances  of  age,  and  feafon,  but,  above 
all,  by  the  longer  or  (horter  term  of  time,  fubfe- 
quent  to  the  previous  ufc  of  food  and  drink,  the 
difeharge  of  this  fluid  occurs ;  to  which  may  be 
alfo  added,  the  quality  of  the  aliment  previoufly 
ufed,  &c.  In  general,  however,  when  we  exa¬ 
mine  the  urine  which  is  difeharged  by  a  healthy 
human  adult,  immediately  after  found  and  tran¬ 
quil  fleep,  we  difeover  it  to  be  a  watery  liquid,  of 
a  nidorous  fniell,  and  citron  colour,  containing  in 
Its  aqueous  medium,  (as  in  a  common  vehicle) 
various  elementary  fubflances,  efpecially  earthy 
and  f aline ^  which  bear  different  proportions  to 
each  other  in  different  individuals,  and  even  in 
the  fame  individual  at  different  times  and  under 
the  influence  of  different  circumftances.  Of  the 
terrene  elements  the  moft  abundant  is,  in  general, 
calcareous  earth,  which  is  not  unfrequently  found 
in  the  urinary  palfages  under  the  form  of  calculi^ 
but  which  is,  notwithftanding,  extremely  variable 
.and  mconftant  in  its  quantity.  Of  all  the  fiiline 
matters,  that  moft  worthy  of  being  mentioned,  is 
the  ejfential  and  native  fait  of  urine — called  alfo 
microcofmic  falu  fuftblefalt,  &c.  This  faline  fub! 
ftance  contains,  in  a  greater  proportion  than  any 

other 
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Other  part  of  the  human  body,  the  celebrated 
phofphoric  acid  chemically  efpoufed  to  the  volatile 
alkali. 


SECT.  xlXIX.- 

<  * 

OF  THE  DISCRIMINATION  OF  THE  SEXES  IN 

GENERAL. 

§  49^- 

X  HOSE  funftions  of  the  human  body, 
in  the  conlidcration  of  which  we  have  been  hi¬ 
therto  engaged,  art  indeed  poffelTed,  and  exercifed 
in  common,  by  the  individual's  of  each  fex  :  with 
refpeft  to  the  mode,  however,  in  which  fome  of 
them  are  performed,  there  occur  between  the 
two  fexes  no  inconfiderable  degrees  of  difference.  ' 
Of  this  difference,  it  may  be  proper  briefly  to 
enumerate  the  leading  points,  previoufly  to  our 
entrance  on  the  confideration  of  what  are  denomi¬ 
nated  the  Jemal  functions, 

■  \ 

§  492* 

To  fpeak,  then,  in  general  terms,  each  fex 
pofleffes  and  exhibits  its  oww'peculiar  habit,  which 
differs  confiderably  from  that- oi  the  other.  In 

the 


/ 
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the  human  fi’-jedl:  after  birth,  this  dilFerence  of 
habit  is  diitinrt'y  obferva'oie ;  but  during  the  ten¬ 
der  Icetai  ilate,  is  fca^'cely  to  be  diilinguifhed, 
nniefs  by  more  clofe  and  pointed  attention  j 
neititer  indeed,  in  tliis  Rate,  can  the  external 
organs  of  generation  tbernfelvcs  be  difcriininatcd, 
on  a  tranfient  and  fuperficial  view,  owing  to  the 
extraordinary  magnitude  and  prominency  of  the 
female  clitoris,  and  the  very  diminutive  fize  of  the 
male  ferotum. 


§  493* 

Dufing  the  period  of  infancy  this  difference  of 
the  general  habit,  depending  on  the  diverfity  of 
fex,  makes  only  a  flight  iraprelEon  on  the  ob- 
ferver ;  but  becomes  gradually  more  and  more 
obvious  and  flriking  til!  the  full  completion  of  the 
years  of  puberty,  at  which  period,  the  general 
conformation  of  the  female  body,  its  tendernefs, 
ks  foftnefs,  and  the  ufual  inferiority  of  its  ftature* 
eontrafled  with  the  athletic  and  robufl:  body  of 
the  male,  exhibit  this  general  babitua/  difference 
in  the  moft  llriking  point  of  view. 

§  494. 

Similar  to  the  difference  that  occurs  between 
the  external  habits  of  body,  that  charafferife  the 
two  fexes,  is  that  which  is  obfervable  in  the  bones 

them- 
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tbemfelvcs.  I'hefe  folid  portions  (all  other  clr- 
eumftances  being  alike)  are  evidently  much  more 
fmooth  and  round  in  females  than  in  males ;  the 
cylindrical  bones,  in  particular,  are  more  flender 
and  delicate,  and  the  plane  ones  more  attenuated 
or  thin,  in  the  former,  than  in  the  latter  fex ;  not 
to  mention  the  peculiar  diverfities  of  certain  re¬ 
markable  bones,  particularly  thofe  of  the  thorax 
and  pelvis,  with  the  clavicles,  the  femora,  &e. 


§  495* 

With  refpeft  to  the  foft  parts  of  the  body,  W'c 
may  obferve  in  general,  that  in  females,  the  cel¬ 
lular  membrane  is  more  lax,  more  pliable,  and 
confequently  more  readily  dilatable  in  the  ftate  of 
pregnancy;  while  the  fkin  is  more  tender,  fair 
and  beautiful,  in  confequence  of  the  immediate 
fubftratum  of  fat. 


The  hair  of  the  head  is  generally  of  a  greater 
length  ivi  females  than  in  males,  while  at  the  fame 
time,  certain  other  parts  of  the  body  which  in*  the 
latter  are  rough  and  hairy,  are  in  the  former 
either  perfeftly  fmooth,  as  the  chin  and  bread  \ 
lefs  hairy,  as  the  perineum ;  or  planted  with  only 
a  very  tender  and  foft  dowm,  as  the  arms  and 
tegs. 
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§  49  <5- 

When  fpeaking  of  the  diverfities  of  particular 
functions,  we  muft  not  filently  pretermit  the  pulfe, 
■which  (other  circumflances  being  alike)  is  more 
frequent  in  females  than  in  males,  (§  109).  In 
,  the  former,  the  thorax  is  fubjefted  to  a  greater 
degree  of  motion,  (efpecially  at  its  fuperior  part,) 
than  in  the  latter ;  the  os  hyoides  is  much  fmaller, 
the  larynx  is  lefs  capacious,  and  hence  the  voice 
more  flirill. 

§  497* 

With  regard  to  the  animal  funflions,  It  is  ne^ 
celTary  to  obferve  in  general,  that  in  females  the 
mobility  of  the  nervous  fyftem  is  much  greater 
than  in  males,  the  irritability  is  more  exquiflte  y 
and  the  propenfity  to  commotions  of  the  mind, 
more  prompt  and  fpontaneous, 

§  49^* 

As  to  the  natural  functions,  the  appetite  for 

food  is  weaker  in  the  female,  than  in  the  male 

fcx  ;  while,  on  the  other  hand,  the  increafe  of  the 

body  is  more  rapid  in  the  former,  and  the  ftate  of 

puberty  and  mature  growth  attained  at  an  earlier 
period. 

H 
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§  499* 


^ — 


ii4  OF  THE  GENITAL  FUNCTION 

§  499- 

But  by  far  the  greatefl:  and  mofl;  important 
dilfinftlon  of  the  fexes  is  derived  from  the  genital 
fun^ilions  themfclves,  the  male  being  furniihed 
with  a  power  of f(Ecu7idation^  and  the  female  with 
that  of  conception,  A  farther  inveftigation  of  thefe 
powers  (hall  engage  the  greater  part  of  our  atten- 
tion,  throughout  the  remaining  pages  of  this 
work. 


SECT.  XL. 

OF  THE  GENITAL  FUNCTION  OF  THE  MALE  SEX. 

§  500* 

The  genital  liquor  of  the  male  is 
prepared  by  the  tejles^  two  bodies  fufpended  in 
the  fcrotum  by  their  fpermatic  cords,  and  (befides 
the  lymphatic  veins  with  which  they  abound  in 
profnfion),  compofed  chiefly  of  three  kinds  of 
veflels. 

Thefe  arc  firji,  the  fpermatic  artery,  which  in 
proportion  to  its  flender  diameter  is  faid  to  be  the 
longefl  of  all  the  arteries  belonging  to  the  human 

body : 
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:  it  ill  genera!  conveys  the  blood  immedi-- 
from  the  abdominal  portion  of  the  aorta 
to  the  body  of  the  tdlis. 


Secondly^  the  diidius  deferens^  which  carries  to 
the  vificula  feminales,  the  femen  when  once  fc- 
creted  from  the  arterial  blood. 


And,  lafdy,  what  Is  commonly  denominated  the 
pampiniform  plexus  of  veins,  the  fiinftion  of  which 
is  to  receive  and  convey  to  the  cava  or  emiilgent 
vein,  the  blood  that  rem.aiiis  after  the  procefs  of 
fecretion  is  accompiihied. 


§  501. 

The  tehes  are  not,  from  the  time  of  their 
earlieft  formation,  flifpended  in  the  ferotum,  as 
reprefented  in  the  above  defeription  :  thus  in  the 
male  fetus,  whde  yet,  in  a  very  tender  and  imma¬ 
ture  fete,  thofe  glandular  bodies  occupy  indeed 
n  very  duTerent  fituation,  the  reafon  and  fucceffivc 
changes  of  which  were  firft  accurately  invehiaated 
and  detailed  by  Haller,  at  Gottengen  in  the'year 
1749.  but  were  afterwards  explained  by  other 
writers  on  principles  fo  diferent  from  each  other 
as  to  have  given  rife  to  various  controverfics  of 
fome  weight  and  importance.  Of  the  fituation 
and  changes  of  the  tefes  in  the  feta!  fate,  I  am 
prepared  to  lay  before  tlie  reader  a  brief,  thoiuTti 

li  2 
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comprehenfive  account, — -the  fpontaneous  refult 
of  numerous  obfervations  made  on  nature  herfdf, 
during  a  remarkable  feries  of  dilTefbons  of  male 
embryo’s,  in  which  1  engaged  for  the  exprefs 
purpofc  of  (bedding  light  on  this  fubjeft  fo  inte- 
reding  to  phyfiologids. 


§  502. 

On  opening  the  lower  abdominal  region  of  an 
immature  foetus,  we  difcover  in  each  groin,  near 
what  is  called  the  ring  of  the  oblique  mufcles,  a 
very  narrow  orifice  in  the  membrane  denominated 
peritoneum  ;  this  orifice  is  the  threfliold  to  a  ftrait 
avenue  or  alley,  as  it  were,  that  leads  through  the 
abdominal  ring  itfelf,  and  terminates  afterwards 
in  a  peculiar  bullous  or  bubble  like  fack  ;  this 
fack  extends  without  the  abdominal  cavity,  looks 
towards  the  fcrotum,  is  interv/oven  with  cellular 
fibres,  and  deftined  for  the  future  reception  of 

the  tefiis. 


§  503- 

At  the  very  pofterior  margin  of  this  fmall 
abdominal  orifice,  the  peritoneum  fends  oft  an¬ 
other  procefs,  which  mounts  upwards,  and  in  the 
tender  feetus  reprefents,  in  the  greater  part  of  its 
courfe,  a  longitudinal  fold  :  from  the  bafis  of  this 
procefs  a  Gender  cylinder,  or  rather  inverted  cone 

its  fummit,  which  regards 

the. 
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the  inferior  margin  of  the  kidney,  a  fmall  blifter 
or  fack-iike  termination ;  in  this  fack  the  teftis 
and  epididymis  are  enclofed ;  fo  as  to  refemble, 
at  finl;  fight,  a  imail  berry  reding  on  its  footftiilk, 
and  appear,  at  the  fame  time,  to  hang  ioofeiy  into 

the  abdominal  cavity  fomewhat  like  the  liver  or 
/pleen  (§  404}. 


§  504- 

1  he  velTels  which  are  afterwards  to  conditntc 
tile  fpermatic  cord,  are,  at  tins  very  early  period, 
feen  running  behind  the  extremely  tender  and 
pellucid  peritoneum,  fo  that  the  fpermatic  artery 
and  vein  run  in  a  defeending  direction  along  the 
fides  of  the  fpine,  while  the  vas  deferens  bending 
fjmewhat  inwardly  towards  the  neck  of  the  uri¬ 
nary  bladder,  ftretches  along  the  loofe  cellular 
membrane,  wnich  is  lituated  behind  the  perito¬ 
neum,  and  both  enter  the  body  of  the  tedis  in 

that  peritoneal  pika  or  fold  of  which  we  have 
already  fpoken, 

§  505- 

From  anotu  the  middle  flage  of  pregnancy,  the 
teftes  begin  to  link  downward  by  degrees,  fo  as 
gradually  to  approach  the  narrow  orifice  of  the 
peritoneum,  which  has  been  already  mentioned. 
At  the  fame  time,  the  foregoing  peritoneal  fold, 
with  Its  cylindrical  attachment,  are  wrapped  up 

^^3  by 
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by  degrees,  till  the  tellis  finally  refts  on  the  very 
mouth  of  the  preceding  canal. 

§  5o6» 

When  in  the  foetus,  now  advanced  to  a  higher 
ftage  of  maturity,  the  tefiis  is  fully  prepared  for 
a  final  defeent,  the  orifice,  hitherto  fo  contracted 
or  narrow,  fiiffers  fuch  a  remarkable  dilatation, 
that  the  teftis  is  at  full  liberty  to  enter  with  facility 
the  openinn  that  leads  out  of  the  abdomen  as  well 

i  o 

as  the  ring  by  which  this  opening  is  furrounded, 
to  pals  onward  through  the  vehole  length  of  the 
canal,  and  thus  plunge  headlong,  as  it  v.  ere,  into 
the  biifter-like  fac  of  which  we  have  already  fpo- 
ken.  The  teftis  having  finally  accompiiflied  its 
defeent,  the  peritoneal  opening  is  foon  after  elefed 
in  the  mofl  complete  manner,  and  even  fubjected 
in  a  fliort  time  to  a  perfeft  adhefion  of  its  fides,  fo 
that  in  the  ftage  of  infancy^  fcarcely  a  wreck  of 
it  is  left,  to  point  the  enquirer  to  the  place  of  its 
former  exiflence. 

§  507- 

The  more  gradual  and  flow  the  inoverneiit  of 
the  teftis  fwhile  yet  in  the  abdominal  cavity)  to¬ 
wards  the  orifice  of  its  egreluon,  the  more  hid¬ 
den  and  inftantaneous  appears  to  be  its  aCt  of 
tranfition  through  the  abdominal  ring.  For  in 

the  diffeflions  of  mature  feetufes,  it  is  by  no  means 

uncoar- 
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uncommon  to  difcover  the  teftis  either  as  yet  in¬ 
cumbent  on  the  peritoneal  opening,  or  elfc  flaiio- 
nary  in  the  groin,  after  having  recently  paffed  the 
abdominal  ring :  but  once  only  was  I  fo  fortunate 
as  to  have  an  opporiiinity  of  obferving  the  rigiit 
teflicle  of  a  twin-foetus  (of  which  a  complete 
drawing  has  been  given),  at  the  very  moment  of 
its  paffage  through  the  abdominal  ring  :  the  gland 
appeared  to  have  been  very  tightly  embraced  and 
ftrangled,  as  it  wxre,  by  the  furroiinding  parts, 
and  was  apparently  in  complete  readinefs  to 
emerge  from  the  abdomen  into  its  deft.ined  fack  ; 
a  tranfition  already  accompliflied  by  the  left  tef- 
ticle,  that  had  jiifl:  efcaped  from  the  ring,  the  ori¬ 
fice  of  which  had  again  refumed  its  former  imper¬ 
vious  hate. 


§  508. 

This  remarkable  defeent  of  the  teftes  along  the 
gruiDfe,  does  not  appear  to  be  excluhvely  confined 
to  any  paiiicuiar  period  of  timet  it  occurs  for 
tne  molt  part,  however,  about  the  laft  month  of 
pregnancy  :  althouga  thefe  glandular  bodies  are 
not  unfiequently  found  either  in  the  abdominal 
cavity  itfclf,  or  in  the  fuperior  part  of  their  in- 
gumal  route,  even  in  infants  afterbirth.  For  the 
t@flic!e,  after  us  entire  cfcape  from  the  abdomen, 
has  fhll  a  further  ftage  of  its  journey  to  perform, 
namely,  its  final  defeent  along  the  groin  into  the 

4  ferutum. 
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fcrotum,  in  company  with  the  fmall  fac  by  which 
it  is  enveloped, 

§  509. 

lhat  the  foregoing  is  indeed  a  true  account  of 
the  progrelTive  movement  of  the  telles  in  their 
defceiu  from  the  abdomen  into  the  fcrotum,  I 
have  had  lufficient  opportunities  of  afcertaining 
from  repeated  obfervation.  To  develope  the 
caujes  and  energies  by  which  this  aftonifliing  de- 
feent  is  accompliilied,  appears  to  be  indeed  attend¬ 
ed  with  difSculcies  of  the  utmofl  magnitude.  For  I 
am  daily  more  and  more  convinced,  that  neither  of 
ihofe  powers  to  which  this  defeent  has  been  hither- 
to  aferibed  (fuch,  for  example,  as  the  aftion  of  the 
cremafter  mufcle,  the  aftion  of  the  diaphragm,  or 
the  contraftility  alone  of  that  cellular  and  tendi¬ 
nous  intertexturc,  which  adheres  to  the  proceffes 
of  the  peritoneum,  and  is  ufually  denominated 
gubernaculum  Hunterii,  &c.),  is  fufficient  to  ex¬ 
plain  a  movement  of  fuch  extreme  fingularity, 
efpecialiy  that  part  of  it  relating  to  the  immediate 
tranfition  of  the  teftis  through  the  narrow  abdo¬ 
minal  ring,  to  which  the  reader^s  attention  has 
been  fo  frequently  folicited  :  while  I  am  imprelTed, 
on  the  other  hand,  by  a  thorough  conviftion, 
that  this  whole  procefs  exhibits  the  moft  unequi¬ 
vocal  and  ftriking  example  of  what  we  have  de- 
liominated  fpecijic  life^  without  the  peculiar  opera¬ 
tion 
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tion  and  aid  of  which,  it  is'fcarcely  poffible  to 
folve  the  feveral  phenomena  of  a  tranfition  fo  ex¬ 
tremely  fingular  in  its  natuje,  and  fo  widely  dilli- 
inilar  to  all  other  movements  and  funftions  that 
occur  in  the  whole  animal  economy. 

§  510. 

The  involucra  by  which  the  icftes  are  inverted, 
after  their  final  completion  of  the  foregoing  route, 

may  be  aptly  enough  divided  into  common  and 
proper, 

The  only' involucruin  common  to  both  thefe 
glandular  bodies  is  the  fcroium.  This  is  a  fac, 
confiding  of  a  tender  portion  of  cutis  expanded 
over  a  thin  fubftratum  of  fat,  and  poffeffing  a  pe- 
culiarity  that  coes  not  refide  in  any  other  part  of 
the  common  integuments  of  the  body,  namely,  a 
power  of  changing,  in  a  very  remarkable  degree, 
Its  ufual  habit  and  appearance  i  thus,  it  fometiines 
depends  loofe  and  flaccid,  and  again  (efpecially 
under  the  impreflion  of  the  venereal  certriim,  or 
in  cafe  ol  expofure  to  cold),  becomes  conrtricted 
and  ligid,  as  it  were,  and  is  then  particularly 
marked  by  furrows  and  diverfified  rugofities. 

§  511- 

Of  thofe  involucra  which  are  proper  to  each 
teftis,  that  placed  immediately  beneath  and  within 

the 
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the  fcrotum,  is  called  the  tunica  dartos  :  this  coat 
poffefles  a  very  peculiar  and  vivid  contra8ility^  by 
which  Winflow,  Haller,  and  other  celebrated  cha- 
rafters  have  been  fo  far  deceived,  as  to  bellow  on 
it  the  nature  and  energy  of  a  mufcle* 

§  512. 

This  is  fucceeded  (after  a  voluininous  and  foft 
ftratum  of  cellular  membrane),  by  three  feparate 
vaginal  coverings^  wdiich  were  firll  accurately 
traced  and  diilinguifhed  by  the  ingenious  and  in¬ 
defatigable  Neubauer. 

Of  thefe  vaginal  coats,  the  exterior  is  common 
to  the  tefticle  and  fpermatic  cord,  and  has  the  cre- 
mafler  mufcle  attached  to  it  by  feparate  bundles 
of  fibres.  ^ 

But  the  two  interior  are  proper^  one  to  the  fper- 
inatic  cord,  and  the  other  to  the  teftis  itfelf  \  of 
thefe  the  latter  adheres,  for  the  moil  part,by  its 
fundus  to  the  common  tunic,  while  its  internal 
furface  is  moiilcned  by  a  lubricant  fluid,  forae- 
what  after  the  manner  of  the  pericardium. 

§  513- 

The  origin  of  tliofc  vaginal  tunics  which  has 
given  rife  to  fuch  a  variety  of  controverfies  among 
phyfioiogifts,  can,  (if  I  be  not  greatly  deceived), 

be 
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be  without  difficulty  afcertained,  from  what  has 

been  already  faid,  when  treating  of  the  defcent  of 
the  teftes. 

Thus,  the  tunica  commtmis^  for  example,  origi¬ 
nates  from  the  defeending  (§  502.)  blifter-like 
fac  or  procefs  of  the  peritoneum. 


The  propria  tejlis^  from  that  prodnftion  of  the 
peritoneum,  which  mounting  upward  in  the  form 
of  a  cylinder  (§  503.),  invells  the  teflis  itfelf  from 
its  earliefl  formation. 


And,  finally,  the  propria  funiculi^  from  that 
fold  of  the  peritoneum,  of  which  wx  have  already 
fpoken,  and  the  ffiort  cylinder  in  which  it  termi¬ 
nates  previouiiy  to  its  embracing  the  teftis  itfelf. 

■ 


§  514- 

Immediately  to  the  teftis  itfelf  the  tunica  albu- 
pnea  is  very  clofely  attached,  fomewhat  after  the 
manner  of  a  cortical  covering.  From  this  tunic, 
blood-vclTels  pafs  into  the  pulp  or  body  of  the 
tehicle,  which  conftils  indeed  entirely  of  innume¬ 
rable  velTcls,  about  a  fpan  in  length,  wound  up 
into  fmall  conglomerate  lobules  ;  thefc  velTels,  of 
which  the  fubftance  of  the  tefiicle  is  compofed, 
are  both  hmguiferoiis  and  fecrering,  the  latter  of 

which 
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v.'hich  conduft  the  femen,  when  prepared,  through 
the  vafcular  net-work  of  Haller,  and  the  vafa 
defferentia  of  Graaf,  into  the  beginnings  of  thofe 
tones  that  form  the  epididymis. 

§  515- 

That  body  which  ranges  along  the  fide  of  the 
teflis,  namely,  the  epididy?nis^  confifts  indeed  of  a 
fingle  velTcl,  about  thirty  feet  in  length,  which  at 
one  end  (that  for  inftance  denominated  its  head), 
is  diilinguifhed  into  about  twenty  finall  rolls  or 
cones,  and  at  its  other  (inferior)  extremity,  called 
therefore  its  tail,  increafes  gradually  in  thicknefs, 
and  thus  forms  by  its  continuation  the  vas  de- 
ferens.  ■ 

§  5 1 6. 

* 

The  two  vafa  deferentia  afeending  towards  the 
neck  of  the  urinary  bladder,  and  forming  a  junc¬ 
tion  beneath,  or  near  to,  the  prohate  gland,  are 
from  hence  bent  backward,  and  expanded  into 
the  vcfi:ul(2  feminales ;  in  fuch  a  manner,  how¬ 
ever,  that  thefe  veficulae,  and  the  vafa  deferentia 
thcmfelves,  open  by  two  common  orifices  into  the 
urethra,  jufl:  behind  the  caput  gaHinaginis. 

§  517- 

Finally,  the  veftculce  feminales  themifelves,  are 

attached  to  the  poherior  furface  of  the  urinary 

cyft, 
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cyft,  near  to  the  inferior  extremity,  or  neck,  of 
that  organ  :  they  are  imbedded  in  a  profufe  quan¬ 
tity  of  fat,  and  from  their  diverfified  flexuofities 
and  numerous  blind  appendicula  that  flioot  oli 
fomewhat  in  the  form  of  ramifications,  referable, 
in  their  general  appearance,  two  fmail  inteftincs. 


Thefe  vcficiilte  confift  of  two  coats,  almoft  of 
the  fame  kind  with  thofe  that  enter,  as  formerly 
mentioned,  into  the  cempofition  of  the  gal!  blad¬ 
der  ;  thus,  the  firfl:  or  external  coat  is  more  ro- 
btifi,  and  fimilar  in  its  nature  to  fuch  as  are  com¬ 
monly  denominated  7ier'vms  ;  while  the  fecond  or 
internal  abounds  with  minute  cells  and  pits,  and 
is  every  where  divided,  by  means  of  projefting 
eminences,  into  minute  purfe-like  cavities,  per¬ 
fectly  fimilar  to  thofe  that  are  fo  confpicuous 
about  the  neck  of  tlie  gall-bladder. 


$ 

In  thofe  organs  and  velTels  hitherto  enum: 
lated  and  deferibed,  there  is,  even  from  the  ea; 
liefl  years  of  puberty,  a  certain  fluid  fecretc 
flowly,  and  retained  in  final!  quantity,  namel] 
i\i(tfetnen  mafeuUnum ;  a  liquor  extremely  finguk 
in  its  nature,  and  of  the  utmoft  dignity  and  in 
portance  in  the  animal  economy  :  it  exhibits  t 
the  eye  a  milky  colour,  emits  an  odour  entire! 
peculiar,  poiTcircs  a  mucoid  vifeofity,  and  is  c 
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fuch  remarkable  fpecific  gravity,  as  to  furpafs,  in 

this  refpeft,  al!  other  fecreted  humours  belonein^y 
to  the  animal  body. 

§  519* 

A  peculiarity  of  this  fluid,  which  muft  not  be 
palTed  over  in  filence,  is,  (as  was  firfl:  obfcrved  by 
Lud.  Ham  at  Dantzic,  in  the  year  167;#),  that  it 
is  peopled  by  a  countlefs  multitude  of  microfcopic 
animalculce,  belonging  to  the  fame  order  with 
thofe  called  mfiiforia,  and  polTeffing  different 
figures,  as  they  appear  in  the  feminal  fluids  of  dif¬ 
ferent  animals.  In  man  (and  alfo  in  the  male 
afs)  the  feminal  animalcules  exhibit  oval  figures, 
furniflied  with  tails  of  extreme  minutenefs  ;  thefe 
animalcules  are  faid  not  to  be  found  in  any,  fave 
found  and  prolific  femen,  fo  that  they  appear  to 
conflitute  a  certain  adventitious  criterion  of  the 
fertilizing  maturity  of  this  important  fluid  :  we 
have  called  the  criterion  derived  from  thefe  ani¬ 
malcules  adventitious,  and  prefume  it  is  fcarcely 
neceffary,  at  this  enlightened  period,  to  repeat, 
that  they  fliould  not  be  accounted  the  refervoirs 
of  the  fecundating  principle,  much  lefs  fliould  they 
be  confidered  as  the  germs  of  future  hosnuncidi, 
fince  fo  many,  and  fuch  weighty  arguments  and 
obfervaiions  have  been  lately  advanced  in  fup- 
pert  of  a  different  doclrine. 


§  520. 
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§  520. 

This  genital  liquid  being  gradually  collected  in 
the  veficuls,  which  we  have  already  deferibed,  is 
there  retained  till  a  future  aft  of  excretion.  By 
fuel)  retention  it  fuifers  changes  very  nearly  re- 
feinbling  thofe  to  which  the  bile  is  fubjefted  in 
confequence  of  a  (late  of  ftagnancy  in  its  cyftic 
refervoir ;  thus,  being  gradually  robbed  of  its 
aqueous  portion,  it  is  more  and  more  infpilTated 
and  approximated,  as  it  were,  towards  a  ftate  of 
concentration. 

§  521. 

For  as  the  teftes  generally,  together  with  the 
cords  by  which  they  are  fufpended,  abound  with 
an  auonifliing  affemblage  of  lymphatic  velTels, 
v/hich  ferve  to  re-convey  from  thence  to  rbe 
blood  a  portion  of  fluid,  impregnated  with  the 
fpermatic  contagion,  and  by  this  means  aid  and 
facilitate  the  further  fccretion  of  femen,  on  the 
principle,  and  in  the  manner  formerly  laid  down 
C§  47^0»  3re  the  veftcidce  feminales  themfeives 
ailo  provided  v/ith  velTcls  of  the  fame  kind,  which 
by  abforbing  the  fubtle,  though  inert  water,  ren¬ 
der  the  refidue  of  the  feminal  fluid  more  aftive 
and  efficacious. 


§  522. 
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§  5-2. 

On  this  fubjefl  I  doubt  much  whether  or  not^ 
in  a  healthy  man,  any  genuine  femen  be  ever  ab- 
forbed  from  the  veficulm  feminales more  (lill^ 
whether  or  not,  as  is  fometimes  alleged,  femen 
thus  abforbed  could  be  carried  immediately  into 
the  neighbouring  fanguiferous  veins  : — but  moft 
of  all,  whether  or  not  fuch  a  fcminal  abforption 
(admitting  its  real  exiftence)  could  poffibly  aft  as 
an  antidote  againfl:  excelTive  venereal  propcnfities, 
fince  it  appears  evidently,  on  the  other  hand,  that 
this  fame  abforption  would  neceflarily  operate  as 
an  exciting  caufe  of  unbridled  and  almoft  infuriate 
lull: :  in  queft  of  teftimony  to  eftablifti  the  truth  of 
this  latter  propofition,  we  need  only  attend  to  the 
^heyiomena  of  fuch  animals  as  experience  the  ve¬ 
nereal  propenfity  only  at  ftated  feafons  of  the 
year,  and  compare  them  with  the  conftitution  of 
thofe  that  have  been  reduced  to  the  ftate  of  caf- 
tration. 

§  523* 

To  me  indeed  it  appears  probable,  that,  for  the 
purpofe  of  moderating  libidinous  defires,  man  is 
endowed  with  a  far  diiferent  prerogative  (not 
conferred  on  any  other  fpecies  of  animals  with 
v/hich  we  are  hitherto  acquainted),  namely,  that 
of  noElurnal  pollutions  :  thefc  evacuations  I  there¬ 
fore  confider  among  the  natural  excretions  of  man 
,  — c  vacua- 
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— evacuations  by  which  (as  they  occur  at  longer 
or  fliorter  intervals,  according  to  the  varieties  of 
temperament  and  conflitutiou),  he  is  relieved  from 
a  troublefome  and  otherwifc  urgent  irapreffion 
produced  by  an  abundant  accumulation  of  femen. 

§  5H- 

It  mud:  be  obferved,  however,  that  the  femen 
mafculinum  is  never  excreted  in  a  hate  of  entire 
purity,  but  is  alwavs  blended  with  more  or  Icfs  of 
what  is  ufually  denominated  liquor  projlatai  (i.  e. 
the  liquor  of  the  proftate).  With  regard  to  the 
external  habit  and  appearance  of  this  laft  men¬ 
tioned  liquid,  it  bears  a  very  ftriking  fimilitude  to 
the  albumen  or  white  of  eggs.  This  peculiar 
liquor  derives  its  name  from  its  immediate  birth¬ 
place  or  fource,  which  is  a  body  of  confiderable 
magnitude,  and  of  a  fingular  and  very  compaft 
parenchymatous  texture,  fituated  between  the  ve- 
ftculre  feminales  and  the  bulb  of  the  urethra,  and 
is  ufually  defignated  by  the  name  of  glandula  pro-  ' 
Jiata.  The  excretory  avenues  of  this  liquor  have 
not  yet  been  fatisfaftorily  inveftigatcd  and  afcer- 
tained,  unlefs  (as  appears  probable)  they  commu¬ 
nicate  with  the  duft  of  the  caruncula  feminalis^ 
the  orifice  of  which  opens  into  the  urethra  be- 
tween  the  two  mouths  of  the  avenues  leading 
from  thofe  minute  veficles  deftined  for  the  recep¬ 
tion 


K 


VOL.  II. 


130  OF  THE  GENITAL  FUNCTION 

tion  and  temporary  retention  of  the  fertilizing 
femcii,  (§516). 

525* 

The  urethra  in  man  is  deflined  as  a  common 
conduit  or  emilTary  duft,  to  three  different  kinds 
of  fluids,  namely,  the  urine,  the  femen,  and  the 
liquor  of  the  proftate  gland.  It  is  lined  internally 
with  a  mucus  which  originates  from  an  immenfe 
number  of  finufes,  that  are  every  where  difperfed 
throughout  its  canal.  It  is  fiirrounded  by  a  fub- 
ftance  of  a  fpongy  texture,  to  which  are  fubjoined 
two  other  bodies,  fimilar  in  ftrufture  but  far  fupe- 
rior  in  fize,  (called  corpora  cavernofa),  that  con- 
fticute  the  principal  part  of  the  male  penis;  an 
organ  which  is  terminated  anteriorly  by  the  glans, 
and  wholly  invcfted  by  a  very  tender  and  pliable 
portion  of  fkin  entirely  deflitute  of  all  appearance 
of  fat.  This  flein  forms  the  prepuce  by  its  at¬ 
tachment  round  the  corona^  or  circular  bafe  of  the 
glans ^  and  plays  over  this  body  with  a  free  motion, 
fomewhat  like  the  palpebrm  over  the  ball  of  the 
eye.  The  interior  duplicature  of  the  prepuce, 
having  alTumed  a  different  appearance,  is  reflefted 
over  the  glans  itfelf,  (fomewhat  like  the  adnata 
ever  the  eye)  and  is  furniflied  around  the  corona, 
with  an  immenfe  number  of  the  fmall  glands  of 
LliiriiiSy  (analogous  to  the  Meibomian  glands  of 

the 
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the  palpebrae)  that  give  birth  to  a  matter  of  an 
un&iious  but  very  fingular  nature. 

§  526. 

The  malfe  penis,  thus  organifed  and  conftrufted 
agreeably  to  the  preceding  defcription,  poffeffes  a 
faculty  of  ereftion,  /.  e.  in  confecjuence  of  an 
encreafed  congejlion  and  impetuous  cffufwn  (for 
congeftion  alone  will  not  explain  the  phenomenon) 
of  blood  into  the  corpora  cavernofa,  the  penis 
fwells,  becomes  rigid,  and  changes  its  former 
pofition,  but  fufters  again  a  detumefcence  and 
collapfe  by  a  reabforption  of  the  fuperfliious  por-- 
tion  of  this  diftcnding  fluid. 

§  527. 

.  ^  When  the  penis  refumes  its  flaccid  condition, 

it  fuffers  a  Angularly  circuitous  flexion,  at  the 

place  where  it  originates  from  the  neck  of  the 

bladder.  In  this  ffate  it  is,  indeed,  extremely 

well  calculated  for  the  excretion  of  real  urine,  but 

quite  unqualiflcd  for  the  emiflion  of  femen,  as  the 

beginning  of  the  urethra  forms  now  a  more  acute 

angle  with  the  Anal!  oriflces  of  the  veficulte  femi- 
tiales. 

« 

§  528. 

When  a  gradual  intumefcence  of  the  penis  co'm-^ 
mences,  there  occurs  firft  an  effuAon  of  the  liquor 

^  2  furnifhed 
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furniflied  by  the  proftate  gland,  which  is  often¬ 
times  eliminated  unmixed,  but  fcarely  ever  along 
with  the  urine.  Of  this  liquor  the  primary  defti- 
nation  is,  to  be  eiefted,  in  conjunftion  with  the 
feminal  fluid  itfelf ;  either,  that  it  may,  by  its 
albuminoid  lubricity,  qualify  the  fluggilh  tenacity 
of  the  latter  fluid,  and  thus  facilitate  and  promote 
its  ejeftion  ;  or  that  it  may  itfelf  contribute,  in  a 
certain  degree,  towards  the  procefs  of  generation. 

§  529- 

The  emiflion  itfelf  of  the  male  femen  is  excited 
as  well  by  the  immediate  impreffion  arifing  from 
an  abundant  accumulation  of  this  fluid  in  its  ap¬ 
propriated  receptacles,  as  by  the  genuine  fexiial 
inftincl ;  it  is  acco?npUfJoed,  firfl,  by  a  very  ftrong 
erection  of  the  penis,  which,  while  it  obftrufts  the 
paflagc  ol  the  urine,  paves  as  it  were,  on  the 
other  hand,  a  more  direft  and  ready  way  for  the 
tranfiiicn  of  the  femen  ;  to  which  we  mayfubjoin, 
as  co-operating  caufes,  a  certain  fpafmodk  con- 
iraBion  of  the  veficulse  feminales,  a  convulfive 
ailion  xhe  levator  ani,  and  a'cceleratores  urince, 
and  finally,  a  general  fuccujfion,  of  the  whole  ner¬ 
vous  fyflcra,  gentle  indeed  in  degree,  and  tranfient 
in  exiftence,  but  yet  of  an  epileptic  nature,  and 
confiderably  depreffing,  in  its  efFeftSj.on  the  ener¬ 
gies  of  the  fyftem. 

SECT. 
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ftories,  refpcfting  the  exigence  of  hermaphrodites. 
This  organ  confifts  alfo,  like  the  male  penis,  of 
corpora  cavernofa^  like  it,  is  capable  of  ereftion, 
like  it,  is  inverted  by  a  prepuce,  and  furnifhes, 
finally,  an  unftiious  matter  not  diffimilar  to  that 
of  Littrius,  (§  525). 

§  53^- 

From  the  clitoris  defeend  the  nymphez^  acquiring, 
alfo,  occafionally,  an  enormous  and  preternatural 
magnitude,  (which  excefs  has,  in  like  manner,  not 
unfrequently  given  rife  to  extraordinary  and  fabu¬ 
lous  reports)  :  they  poflefs,  in  common  with  the 
clitoris  the  moft  exquifite  degree  of  fenfibility; 
and  appear  to  give  direction  to  the  ftream  of  urine 
when  difeharged,  as  the  orifee  of  the  urethra ^ 
(a  tube  extremely  fhort  in  the  female  fex,  and,  in 
the  moft  highly  finiflied  and  perfeft  examples, 
ciliated  or  fringed  in  a  very  fingular  manner),  lies 
hid,  as  it  were,  in  a  foffa  formed  by  their  tw^o 
bafes. 

§  532* 

Beneath  this  orifice  is  fituated  the  opening  of 
the  vagina  itfelf,  environed  by  crypta  of  various 
kinds,  fuch,  for  example,  as  the  urethral  lacuroz 
of  Graaf,  and  the  mouths  of  what  are  improperly 
and  even  abfiirdly  termed,  the  proftate  glands  of 
Cafp.  Bartholin,  &c.  with  the  unguen-like  mucus 

of, 
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of  which,  thefe  obfcene  parts  are  moiftcned  and 
lubricated. 

§  533- 

Over  the  very  threfliold  or  entrance  of  the 
vagina  is  expanded  a  weblike  produaion  denomi¬ 
nated  the  hymen*  1  his  is  a  membrane,  the  exif- 
tence  of  which  in  an  iinlacerarcd  condition,  is 
coniidered  as  a  fure  badge  of  fpotlcfs  virginity— 
a  membrane  bellowed  exclufively  on  the  female  * 
of  the  human  fpecies,  and  of  which  no  phyfical 
deflination  has  been  yet  unequivocally  afeertained. 

The  fringes  or  refidual  fragments  of  jhis  mem¬ 
brane,  aftei  laceration,  are  gradually  converted 
into  what  are  denominated  carunculce  myrtiform 
bodies  quite  indefinite  in  point  of  number. 

f 

§  534- 

From  the  immediate  feat  of  thefe  minute  myrti¬ 
form  bodies  afeends,  between  the  urinary  cyfl  and 
inteftinum  reftum,  the  vagina^  a  tube  compofed 
of  a  cellular  parenchyma,  interfperfed  with  an 
infinitude  of  fmall  blood-veffels.  At  its  inferior 
extremity  the  vagina  is  encircled  by  a  mufcle 
denominated  conjlridor  cunni ;  more  internally  it 
IS  lined  by  a  very  foft  and  delicate  coat,  which  is 
charaaenfed  by  two  extremely  elegant  columns  of 
rug<£  or  WTinkles,  namely,  the  anterior  and  pofle- 

^  4  rior  j 
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rior ;  from  thefe  columns  a  fine  mucus  is  con- 

■*  ^ 

ftantly  difcharged,  dcftined  to  lubricate  the  cavity 
of  this  highly  important  canal. 

§  535- 

The  vagina,  at  its  upper  and  interior  end,  re¬ 
ceives  and  embraces,  finally,  the  uterus^  an  organ 
attached  on  each  fide  to,  and  thus  fufpended  by, 
the  ligament  a  lata. 

The  cylindrical  neck  of  this  organ  being  thus 
embraced,  as  it  were,  by  the  vagina,  is  perforated 
by  a  narrow  canal,  which,  like  that  of  the  vagina, 
is  impreffed  by  a  fingular  apparatus  or  arrange¬ 
ment  of  rugofities,  defignated-  by  the  name  of 
arbor  vitce  :  of  this  canal  the  two  extreme  orifices, 
more  efpecially  the  fuperior  or  internal,  are  over- 
fpread,  for  the  moft  part,  with  a  quantity  of  tena¬ 
cious  mucus. 

§  536. 

The  fubfiance  of  the  uterus  is  altogether  fin¬ 
gular  in  its  nature,  confifting  of  a  peculiar  paren¬ 
chyma,  very  denfe  and  compaft,  and  interwoven 
with  an  infinitude  of  blood-veflels  (running  in 
ferpentine  mazes  of  afionifiiing  intricacy)  of  which, 
the  veins  are  wholly  deflitute  of  valves.  Ihis 
organ  is  doubtlefs  furniflaed,  in  like  manner,  with 

an  apparatus  of  lymphatic  vellels :  it  abounds 

with 
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with  a  countlefs  number  of  nerves,  through  the 
medium  of  which,  it  preferves  fuch  an  aftonifliing 
fympathy  with  the  other  parts  of  the  fyftem. 

§  537- 

Externally  the  uterus  is  inverted  by  the  perito¬ 
neum,  while  its  minute  internal  cavity  is  lined, 
efpecially  at  its  fundus,  by  a  very  foft  and  tender 
membrane,  of  a  fpongy  texture,  which,  as  fome 
phyfiologirts  allege,  confirts  of  colourlefs  velfels, 
while  others  pronounce  it  to  be  compofed  of  lym¬ 
phatic  abforbents. 

§  538*  • 

With  regard  to  the  mufcular  texture  attributed 
to  this  organ  by  fome  phyfiologirts,  and  rtrenu- 
oufly  denied  again  by  others,  I  muft  take  the 
liberty  of  obferving,  that  notwithrtanding  the 
number  of  uteri  which  I  have  examined  with  the 
utmort  care  and  attention,  both  in  an  impregnated 
and  an  unimpregnated  rtate,  (in  each  of  which  I 
have  had  repeated  opportunities  of  examining  this 
organ,  not  only  in  a  prepared  condition,  but  alfo 
in  fubjefts  recently  dead),  I  have  never  yet  been 
able  to  deteft,  in  them,  any  portion  that  exhibited 
obvious  and  unequivocal  figns  of  mufcularity.  On 
the  other  hand,  I  am  daily  more  and  more  per- 
fuaded,  that  the  uterus,  pofleffing  no  mufcular 
fibres,  is  dertitute  alfo  of  true  irritability  (§  307), 

and 


138  OF  THE  GENITAL  FUNCTION 


and  owes  entirely  to  a  vita  propria^  or  fpeclfic  life 
(5  47-)?  peculiar  motions  and  funaions, 

which  cannot,  indeed,  with  the  fmalleft  femblance 
of  propriety,  be  derived  from  any  of  thofe  ener¬ 
gies  that  are  common  to  what  we  formerly  term¬ 
ed  the  partes  fimilares^  or'  fnnilar  parts  of  the 
body  (§  43,  46).  So  very  fingular  and  unac¬ 
countable  did  the  motions  and  funSions  of  the 
uterus  appear  to  the  phyficians  and  philofophers 
of  ancient  times,  that  they  were  led  to  confider 
this  organ  as  a  hnallcr  animal  contained  within  a 
larger. 

O 

§  539- 

From  the  aimies  on  each  fide  of  the  lacunar, 

O  5 

or  fundus  iiferl^  arife  what  are  called  the  Fallopian 
.  tubes,  Thefe  are  two  very  narrow  and  tortuous 
canals,  that  run  in  the  fiiperior  duplicature  of  the 
Uzamenta  lata :  thev  are  fimilar  in  texture  to  the 

O  J 

vagina  itfelf,  except,  that  being  internally  deftitiite 
of  valves,  they  are  lined  with  a  kind  of  fpongy 
ficfn,  of  a  very  foft  and  tender  confidence. 

§  540- 

The  extreme  orifices  of  thefe  tubes,  that  regard 
the  abdominal  cavity,  befides  being  much  more 
capacious  than  thofe  which  open  into  the  uterus, 
arc  alfo  edged  round  by  fringe  or  finger-like  jini- 
brits,  of  a  truly  fingular  and  elegant  ftruclure. 

The 
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The  offices  which  thefe  fimbrise  are  deflined  to 
perform,  in  the  bulinefs  of  conception,  appear  to 
be  indeed  of  no  fmall  degree  of  importance  ;  thus 
being  rendered,  during  the  venereal  orgafm, 
equally  turgid  with  the  tubes  themfelves,  they 
evidently  embrace,  in  this  Hate,  the  ovarta  that 
are  fituated  in  fome  meafure  beneath  them. 

t 

§  541- 

The  ovaria  themfelves,  or  xhefe?nale  tejies,  as 
they  were  called  previoufly  to  the  time  of  Steno, 
bcfides  a  tenacious  and  fomewhat  tendon-like  in- 
volucrum,  confifi  alfo  of  a  denfe  and  deculTating 
cellular  membrane,  which  inclofes  in  each  ova¬ 
rium  about  fifteen  of  thofe  minute  bodies  denrimi- 
nated  the  ovula,  or  little  eggs  of  Graaf:  thefe 
ovula  contain  each  a  fmall  veficle,  or  rather  drop 
of  ferum,  faintly  yellowifli  in  its  colour,  and  of  an 
albuminous  nature,  .which,  if  the  recent  ovarium 
be  immcrfed  in  boiling  water,  is  reduced,  like  the 

genuine  white  of  eggs,  to  a  flate  of  complete  co¬ 
agulation. 

"  ‘  §  542. 

An  albuminoid  drop  of  this  kind  appears  to  be 
indeed  the  principal  fluid  which  the  female  con- 
tributes  towards  the  procefs  of  conception  ;  for  it 
appears  extremely  probable,  that,  throughout  the  ’ 
progrelfive  courfe  of  what  are  termed  the  prime 

or 
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or  better  years  of  life,  thefe  fmall  drops  arrive  at 
complete  maturity  in  gradual  fuccelTion,  fo  that 
each  one,  in  its  turn,  looks  as  it  Were  through  the 
involucrum,  by  which  the  ovarium  is  enveloped, 
till  it  is  able  finally  to  burfl:  the  parietes  of  its 
prifon,  and  thus  be  received  by  the  abdominal 
orifice  of  the  Fallopian  tube. 

§  543- 

But  befides  this  minute  albuminous  drop  that 
thus  burfis  from  the  volume  of  the  ovarium,  it 
appears  that  there  occurs  alfo,  during  the  vene¬ 
real  ceftrum,  an  effufion  of  another  liquor,  which 
ancient  phyfiologifts  very  improperly  and  errone- 
oufly  denominated  the  fernale  feinen.  Refpefting 
the  nature,  however,  the  fources,’  and  the  univer- 
fal  prefence  of  this- humour,  we  are  able  to  pro- 
pcfe  nothing  more  determinate  or  faiisfaftory  than 
we  can  advance  with'  regard  to  its  deltination 
and  ufes. 


I 

SECT. 
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§  544-  ■.  .. 

■A  VERY  frequent  and  highly  import- 
ant  funftion  of  the  uterus  in  the  female  of  the  hu¬ 
man  fpecies  is,  to  difcharge  monthly  a  tributary 
effufion  (called  therefore  catamenia during  the 
tedious  and  momentous  term  of  about  thirty  years. 
This  is  a  painful  condition  of  cj^iftence,  to  which 
nature  has  not  fubje(51ed  any  other  genus  of  her 
fubjefts,  throughout  the  wide  and  diverfified  range 
of  the  whole  animal  kingdom  ;  fo  that  to  ufe  the 
words  of  the  eloquent  Pliny  the  only  menfiruous 
animal  in  nature  is  woman,^’  From  this  con~ 
dition^  on  the  other  hand,  painful  as  it  is,  nature 
has  not  exempted  the  females  of  any  of  the  known 
nations  of  the  globe,  but  has  (lamped  it  with 
the  facred  charafter  of  an  effential  requifite’^of 
a  genuine  Jine  qua  non^  in  rendering  the  female 
fex  competent  to  the  propagation  of  their  fpecies. 

I 

§  545- 

The  commencement  of  this  fmgular  function 
generally  takes  place,  in  our  climate,  about  the 
fifteenth  year  of  life,  and  is,  for  the  mofi  parr, 
preceded  by  various  and  unequivocal  fjmptoms 

of 
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of  plethora,  fuch  as  congeftion  and  anxiety  about 
the  breafl,  fenfe  of  tenfion  and  weioiht  in  the  lum- 
bar  region,  laffitude  or  wcarinefs’  of  the  limbs,  &Co 
On  the  firft  appearance  of  the  catamenia,  the  ge- 
nital  organs,  in  the  beginning  of  the  attack,  ufu- 
ally  difcharge  a  humour  of  a  pale  reddifti  call; 
this  is  gradually  fucceeded  by  a  liquid  of  a  more 
intenfely  florid  and  fanguineous  colour,  which 
terminates,  at  length,  in  an  eflfufion  of  genuine 
cruor  or  red  blood.  This  fpontaneous,  though 
gentle  difcharge  of  blood,  is  kept  up  for  the 
term  of  feveral  days,  and  is,  in  the  mean  time, 
accompanied  by  a  gradual  celTation  of  all  thofe 
diftrelTing  fymptoms  of  v/hich  we  have  juft  exhi¬ 
bited  a  partial  detail. 


§  546. 

From  the  time  of  its  firft  occurrence,  this  con- 
ftitutional  hernorrhagy  (as  it  may,  with  fuflicient 
propriety,  be  denominated)  becomes  regularly  pe¬ 
riodical  :  thus  its  future  paroxyfms  return  uni¬ 
formly  about  the  expiration  of  every  fourth  week, 
and  at  each  recurrence,  the  evacuation  continues, 
at  a  mean  calculation,  about  fix  days ;  during 
which  term,  a  healthy  female  is  fiippofed  to  dif¬ 
charge  from  eight  ounces  to  an  entire  pound  of 
blood. 


I 
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§  547* 

It  is  proper,  however,  to  o’oferve,  that  this  func¬ 
tion  is  fubjca,  for  the  mofi  part,  to  an  entire  in- 
termiffion,  during  the  (late  of  female  pregnancy, 
and  the  term  of  maternal  laftation. 

The  final  csjfation  of  the  catamenia  occurs  after 

their  difeharge  has  continued,  at  Hated  periods, 

about  the  fpace  of  thirty  years,  which  term  of 

time  is  completed,  in  our  climate,  about  the  arth 
year  of  life. 


§  548. 

The  fources  of  the  catamenial  difeharge  hav 
been  referred  by  fome  to  the  veffels  of  tlie^agina 
and  by  others  (with  fuperior  weight  of  cvidenci 
on  tneir  fide)  to  thofe  of  the  uterus :  for  witl 
legard  to  titofe  examples  commonly  adduced  ii 
fupport  of  the  former  opinion,  where  women 
although  p’xgnant,  poffciliog  an  imperforatec 
uterus,  or  difireffed  by  a  prolapfus  of  that  oroaii 
m  an  inverted  Hate,  have  notwithHanding  nren- 
Hruated  with  uniform  regularity,  they  tend  to 
prove  nothing  tlfe  than  the  powerful  efforts  of 
the  vis  medicatrix  nature,  which  in  cafes  wher-^ 
tne  main  Hreet  is  obHrufted,  is  (to  adopt  a  vuimir 

ma..  of  expreffion)  fortunately  acquainted  udrh 

tile  routes  through  lanes  and  allevs.  Ther^  m-- 
on  record,  on  the  other  hand,  numerous  dif  aions 
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of  females  who  died  during  the  term  of  aftual 
xnenftruation,  from  which  it  was  unequivocally 
afcertained,  that  ihe  catamenial  difcharge  had 
been  wept  out  of,  or  dif(:harged  in  a  ftillicidious 
manner  from,  the  uterine  cavity  of  thefe  fubjefts : 
not  to  mention  the  arguments  drawn  a  priori  (as 
inetaphyficians  exprefs  themfelves),  from  which  it 
appears  highly  probable,  that  the  end  and  defti- 
nation  of  the  mcnfes  are,  to  prepare  the  uterus 
for  a  ftate  of  future  pregnancy,  and  render  it  more 
fit  for  the  regular  nutrition  of  the  foetus.  For 
the  very  fame  reafons  alfo  this  hemorrhagy  ap¬ 
pears  to  be  attributed,  with  more  propriety,  to 
the  arterial  than  to  the  venous  vefifels  of  the 
uterus. 

§  549* 

With  regard  to  the  caufes  of  this  periodical  and 
perennial  hemorrhagy,  they  are  ftirouded  by  fo 
thick  a  curtain  of  obfeurity,  and  their  inveftigation 
is  attended  with  fuch  momentous  difficulties,  that 
in  the  profecution  of  this  fubjeft,  we  have  not  a 
fufficient  power  of  evidence  to  conduft  us  over 
the  arduous  mound  which  divides  the  twilight- 
region  of  -brohabillPi  from  the  more  luminous  realm 
of  dononjiration,  and  certainty. 

The  proximate  caufe  phyfiologifts  fuppofe  to  be 

a  certain  topical  congeftion  or  plethora,  to  which 

2  I  opinion, 
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opinion,  indeed,  the  fymptoms  of  the  impending 
catamenia,  together  with  the  profufion  and  nature 
^of  the  uterine  blood-veflels  fitly  enough  correfpond, 
and  in  favour  of  the  truth  of  which  they  exhibit 
a  degree  of  tefiimony  fufficiently  refpeftable. 

Among  its  remote  caufes  it  will  be  proper  to 
enumerate,  the  eredl:  pofition  of  the  body  (a  pofi- 
tion  that  ferves  as  a  charafteriftic  diftin£i:ion  be¬ 
tween  the  human  fpecies  and  moll:  other  defcrip- 
tions  of  animals);  to  which  we  mull:  add,  the 
Angular  parenchyma  of  the  uterus  itfelf,  and, 

finally,  the  vita  propria  or  fpecific  life  of  that 
important  organ. 

With  regard  to  the  caufe  of  the  periodical  re¬ 
currence  of  the  catamenia,  it  will  here  be  better, 
much  better  to  acknowledge  our  ignorance,  than 
to  indulge  ourfelves  in  vague  arid  vifionary  con- 
jeftures.-and  fportively  range  through  the  fair  but 
fallacious  fields  of  mere  fpeculative  hypothefis. 
For  I  am,  indeed,  perfuaded,  that  all  thofe  peri¬ 
odical  phenomena  which  occur  in  the  animal  body, 
whether  in  health  or  difeafe,  provided  their  in-' 
ierval  extend  beyond  the  term  of  24  hours)  mull 
be  ranked  with  thofe  latent  myjieries  of  animal 
nature,  which  nothing  but  time,  talents,  and  in- 
dullry,  will  be  ever  able  to  develope. 
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§  55°- 

Between  the  female  mamma  an<l 
ntems  (the  former  of  which  were,  by  the  pliilo- 
fopher  Favoriiius  in  his  communications  to  Gellius, 
elegantly  and  emphatically  denominated,  the  fa* 
'  cred  fountains  that  nourijh  the  human  race^  there 
exids  fuch  an  extremely  potent  fympathetic  con¬ 
nection,  that  thefe  two  organs  may  be  faid  to  be 
indiflblubly  aflbeiated,  or  to  accompany  each  other 
hand  in  hand,  in  their  phenomena  and  funclions. 
Thus,  during  the  tender  period  of  infancy,  fo 
great  is  their  imbecility  and  want  of  aftion,  that 
they  are  capable  of  performing  fcarcely  any  func¬ 
tion  at  all :  as  the  years  of  puberty  advance, 
they  begin,  at  the  fame  time,  fo  acquire  vigour 
and  afbvity,  fo  that  on  the  firft  eruption  of  the 
catamenia,  a  fwelling  of  the  mammae  or  breafts 
h>rcornes  alfo  evident  to  the  fenfes.  Throughout 
the  fubfequent  periods  of  life  thofe  two  organs 
are'  either  fubjefted  to  fimultaneous  and  fmiilar 
changes,  as  w^hen  the  breafts  become  turgid  and 
difeharge  milk  during  the  progrefs  of  pregnancy ; 
cr  experience  alternate  and  oppofite  aftedions, 
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inftances  of  which  we  have  in  the  furpciiflon  of 
the  catamenia  during  the  term  of  laftation,  a  more 
copious  effufion  of  the  lochia  when  the  fecretion 
of  milk  does  not  commence  at  the  ufual  period, 
&c.  And,  laftly,  on  the  unwelcome  acceffion  of 
old  age,  both  the  preceding  funftiuns  fail  at  the 
fame  time,  fo  that  when  the  catamenia  finally 
retreat,  never  again  to  return,  the  uterus  and 
mammas  become  equally  flaccid,  inert  and  wholly 
incapable  of  their  former  aftion.  A  great  vari“iy 
of  pathological  phenomena,  ealily  obfervahle  in 
cafes  of  irregular  menftruation,  in  jluoralbus,  and 
other  fimilar  affedfions,  Ihall  be  in  filence  preter- 
mitted,  although  they  furnifh  the  moft  potent  and 
unequivocal  teflimony  in  confirmation  of  the 
fympathy  now  under  confideration,  namely,  that 
which  exills  between  the  uterus  and  mammm, 

§  551- 

Nor  will  this  intimate  fympathetic  connexion, 
which  fubflfts  between  the  uterus  and  mammce, 
appear  in  any  meafure  extraordinary  or  furprifing, 
when  we  confider,  that  all  thofe  diverfified  fourcet 
of  phyfiological  confent,  particularly  enumerated 
on  a  former  occafion  (§  54;),  jointly  co-operate  in 
the  eftabliflrment  of  fuch  conneftion  between  thefe 
organs  of  the  female  thorax  and  abdomen. 
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§  552. 

The  anaflomofis  obfervable  between  the  internal 
mammary  and  epigaflric  arteries,  was  formerly 
efteemcd  a  circumftance  of  the  higheft  importance 
in  the  explication  of  the  foregoing  confent.  Al¬ 
though  phyfiologifts  have  hitherto  attributed  by 
far  too  much  to  this  remarkable  anaftomofis,  yet 
that  it  ought  not  to  be  entirely  excepted  from  the 
number  of  co-operating  caufes  will  appear  ex- 
'  tremely  probable  to  any  one  who  confiders  the 
obvious  and  wide  difference  which  exifts  between 
the  diameter  of  the  epigaftric  artery  in  a  (late  of  ^ 
pregnancy,  and  that  of  the  fame  veffel  during  the 
period  of  laftation. 

§  553- 

The  twm  preceding  organs,  namely,  the  uterus 
and  mamma:,  poffefs  alfo,  in  common  with  each 
other,  this  further  property,  that  they  both  retain 
and  exhibit  a  friendly  affinity  or  attraftion  for  the 
chyle,  by  which  means  they  lolicit  that  fluid  to 
themfelves,  efpecially  during  the  term  of  preg¬ 
nancy,  and  thus  convert  it  to  peculiar  ufes. 

§  554- 

The  female  mamma?  confills  of  a  placentoid  con- 
peries  of  fmall  conqiomerate  glands,  diltinguiflied 
by  numerous  fulci  into  lobes  of  confiderable  mag¬ 
nitude,  and  completely  embedded  in  a  mafs  of 
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adipoTe  fubftance.  On  dae  anterior  part,  in  particu¬ 
lar,  a  protuberance  is  formed  by  a  more  firm  feba- 
cious  cufliion,  which  is  covered  and  pro^efted  by 
a  cutis  of  a  very  tender  and  delicate  texture. 

§  555- 

Each  one  of  thefe  lobes  is  compofed  of  a  num¬ 
ber  of  inferior  lobuli,  and  thefe  again  of  what  are 
denominated  acini  or  kernels^  in  which  the  incipi¬ 
ent  radicles  of  the  ladiferous  duds  originate,  and 
from  the  extreme  ramuli  or  branches  of  the  in- 

4 

ternal  mammary  artery  extraft  a  chyliform  fluid, 
which  they  are  particularly  deftined  to  convey. 

§  556. 

The  fine  filiform  radicles  uniting  fucceffively 
in  their  onward  paflage,  terminate  finally  in  lead¬ 
ing  trunks,  correfponding  in  number  to  the  prin¬ 
cipal  lobes ;  fo  that  they  generally  amount,  in 
each  mamma,  to  about  fifteen  or  perhaps  a  few 
more.  Thefe  trunks  are  frequently  dilated  into 
more  fpacious  finufes,  but  never  appear  to  be  con- 
nefted  by  genuine  anaftomofes. 

§  557- 

Thefe  trunks  terminate  in  excretory  canals  of 
exquifite  delicacy  and  tendernefs,  which,  being 
collected  and  clofely  approximated  towards  the 
centre  of  the  mamma,  form,  bv  the  co-operat 
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of  cellular  membrane,  the  papilla  ©r  nipple.  This, 
projefting  papilla  being  iinerfperfed  and  minutely 
pervaded  by  an  infinitude  of  blood-veffels  and 
nerves  of  extreme  finenefs  and  fubtlery,  is  ful  jtft 
to  a  very  Angular  fpecies  of  ereftion  on  the  accef- 
fion  of  certain  external  flimuli. 

§  555* 

The  nipple  is  furrounded  by  an  areola  or  fmall 
circle,  which  is  confpicuous,  as  well  as  the  pa¬ 
pilla  itfelf,  on  account  of  the  fingular  colour  of 
the  reticulum  mucofum  expanded  immediately  be¬ 
neath  the  epidermis  or  cuticle.  This  areola  is 
further  diftinguiflied  by  fmall  febaceous  follicles, 
and  likewife  by  a  few  minute  laftiferous  dufts  with 
which  it  is  in  fome  infiances  pervaded. 

§  559- 

The  human  milk  which  is  fecreted  in  the  glan¬ 
dular  organs  hitherto  deferibed,  is  a  fluid  of  a 
well  known  colour,  fomewhat  watery,  and  con¬ 
taining  alfo  a  fmall  portion  of  oil :  this  liquid  is 
fweetiiii  to  the  tafte,  extremely  mild,  and  refem- 
bles,  in  its  general  properties,  the  milk  of  do- 
meflic  animals  belonging  to  the  clafs  mammalia, 
except  that  it  is  not,  like  the  latter,  fubjeft  to  co¬ 
agulation  from  the  aftion  of  acids,  nor  does  it  ex¬ 
hibit,  to  the  mofi:  attentive  obfervation,' the  flight- 
eft  veftige  of  wlatile  alkalis 
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When  coagulated,  however,  by  the  influence 
of  fpirits  of  wine,  it  exhibits  the  fame  component 
elements  of  which  the  milk  of  thofc  other  animals 
already  mentioned  is  known  to  confift.  For  be- 
lides  the  ^djatery  halicus  which  hu*man  milk  emirs 
when  recently  drawn,  and  yet  in  a-  tepid  date,  its 
feru?n^  feparating  from  the  cafeous  or  chcezy  por^* 
don,  contains  alfo  the  fugar  of  milk,  which  i^i 
compofed  of  the  fliccharine  acid  united  to  a  calca- 
reous  earth,  together  with  certain  additional  parts 
oily  and  mucaginoiis  in  their  natures.  Lafll\\  h 
contains  alfo  a  cream  or  bntter-like  portion,  the 
globules  of  which  are  extremely  various  and 
changeable  in  their  magnitudes,  thus  vibrating  in 
their  diameters  from  the  ,^,th  to  the  ^J.th  par? 
of  a  line. 


The  analogy  which  is  obferved  to  exift  betweeti 
chyle  and  blood,  and  between  each  of  thefe 
liquids  and  milk  itfelf,  renders  it  fufficiently  pro- 
bable,  that  this  lafl  humour,  (which  conftirates 
at  prefent  the  more  immediate  obje61:  of  our  con- 
lideration),  is  2  fpecies  of  chyle  renovated  from 
the  volume  of  bloed,  or  rather  feparated  from  this 
crimfon  fluid  (witti  which  it  had  juft  formed  a 
junftion)  prevloufly  to  its  final  and  complete  alTi- 


mijation.  This  opinion,  bcfidcs  other 
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which  might  be  advanced  in  its  favour,  derives 
powerful  teilimony  from  the  fpecific  taftes  of  feve- 
ral  kinds  of  aliment  being  not  unfrequenily  per¬ 
ceptible  in  the  milk  of.nurfes ;  and  alfo  from  the 
chyle-like  habit  and  conftitution  of  that  watery 
milk,  which  not  unfrequently  exudes  from  the 
breafts  of  females  during  the  term  of  pregnancy, 
and  for  a  fliort  time  after  the  period  of  parturition. 

§  562. 

The  reafon  why,  during  the  progreffive  con¬ 
tinuance  of  laftation,  this  bland  food  of  the 
foetus  becomes  gradually  more  and  more  infpif- 
fated,  rich  and  oily,  muft  be  referred  chiefly  to 
the  lymphatic  veins,  with  which  the  mammae 
plentifully  abound  :  Thus  the  more  profufe  the 
afflux  of  7nilk^  and  the  greater  length  of  time  this 
afflux  has  continued,  with  the  more  power  and 
uniformity  do  thtfe  lymphatics  abforb  its  ferous 
^parts,  and  convey  them  back  to  the  mafs  of  cir¬ 
culating  blood,  by  which  means  they  furnifli  the 
moft  eflfeftive  aid  to  the  whole  procefs  of  this  fe- 
cretion  (§  476). 

§  563* 

During  the  firfl:  days  after  parturition,  a  very 
profufe  fecretion  of  milk  occurs,  and  (provided 
the  mother  locates,  i.  e.  fuckles  her  child)  is  pro¬ 
moted  and  kept  up  by  the  fusion  of  the  infant 
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itfelf,  until  the  catamenia  return,  which  had  for 
a  long  time  ceafed  to  flow  (§  547).  The  exift- 
ence  of  milk  in  the  breads  of  virgins  truly  invio¬ 
late,  in  the  breads  of  new-born  infants  of  each 
fex,  and  even  in  the  breads  of  men  themfelves, 
as  well  as  in  thofe  of  other  male  animals  belong¬ 
ing  to  the  clafs  mammalia,  is  a  phenonienon  which 
not  unfrequently  prefents  itfelf  to  our  obfervation. 

'§  564- 

A  profufe  quantity  or  accumulation  of  milk  in 
the  brealls  effeiflually  folicits  its  own  final  excre¬ 
tion,  whence  a  fpontaneous  difcharge  of  that  fluid 
is  obferved  frequently  to  occur  ;  this  difcharge 
is  further  promoted  by  the  external  prefTure  of 
the  mammte,  as  well  as  by  the  fuftion  of  the 
tender  infant. 


SECT. 
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SECT.  XLIV. 

OF  CONCEPTION  AND  PREGNANCY. 

§  565- 

H  AVING  hitherto  confidered  the 
ftrufture  of  the  genital  organs  peculiarly  belong¬ 
ing  to  each  fex,  we  come  now  to  treat  of  thofe 
funBAons  or  proceffcs  which  conftitute  the  imme¬ 
diate  end  and  deflination  of  thefe  organs,  namely, 
eonteption  and  the  propagation  of  the  human  race. 
In  the  order  and  progrefs  of  our  enquiries  into 
thefe  abftrufe  and  intcrefting  fubjefts,  we  will  firft 
give  a  plain  and  fimple  narrative  of  the  feveral 
phenomena  obfervable  in  this  admirable  and  truly 
divine  procefs ;  and  then  attempt  an  invePcigation 
of  the  energies  from  which  thefe  phenomena 
appear  to  originate. 

§  566. 

It  is,  in  the  firfl:  place,  neceflary  to  obferve, 
that  the  fubjefts  of  the  human  race  have  not,  like 
moll:  other  animals  (all  thofe,  if  I  be  not  deceived, 
belonging  to  the  elafs  mammalia,  man  alone  ex¬ 
cepted),  any  peculiar  feafon  of  the  year  in  -which 
they  are  unufually  prone  to  venereal  enjoyments, 
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but  are  equally  liable  to  experience,  at  every  pe¬ 
riod  and  under  every  varying  temperature,  the 
gentle  glow  of  love’s  difFiilive  fires. 


§  567. 

When  therefore,  the  female  of  the  Iiuman  fpe- 
cies  admits  the  embraces  of  the  male,  and  while 
they  are  thus  mutually  enwrapt  in  the  ardour  of 
that  animal  inftina  which  far  furpalTes  every  other 
both  in  the  univerfality  and  the  potency  of  its  fway, 
the  uterus  (if  we  be  not  greatly  deceived)  being 
rendered  turgid  by  a  fpecies  of  inflammatory  or- 
gafm,  and  animated  at  the  fame  time  by  its  own 
fpecific  life,  (§  5,8.)  drinks  in,  as  it  were,  the 
feminal  fluid  emitted  by  the  male,  and  elFeas  a 
fynchronous  difeharge  o-f  that  which  is  proper  to 
iLfel  (§  543)  5  fallopian  tubes  become  at  the 
fame  time  rigid,  and  with  their  fimbricated  extre¬ 
mities  embrace  the  adjacent  ovaria  :  in  one  or  the 
other  of  tbefe  ovaria  one  of  the  veficulm  Graafiianae 
IS  lacerated  or  burfl,  fomewhat  after  the  manner 
of  an  abfeefs  advanced  to  a  ftate  of  complete  ma¬ 
turity,  and  the  albuminoid  liquid  which  this  rup¬ 
tured  veficula  contained,  being  abforbed  by  the 
orifice  of  the  embracing  tube,  is  thus  conveyed 
onward  into  the  cavity  of  the  uterus. 


§  5^8. 
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§  5'68. 

Thk  liquid  being  difcharged  from  the  ovary, 
the  external  lips  of  the  fmall  and  recent  wound 
through  which  it  was  emitted,  are  again  united 
by  a  fine  cicatrix,  while  the  remaining  delicate 
vafcular  membrane  in  which  the  liquid  had  been 
enclofed,  confiitutes  what  is  called  corpus  lutewn. 
This  body  appears  to  be  at  firft  hollow  and  filled 
with  a  quantity  of  plaftic  lymph,  that  in  procefs 
of  time  is  converted  into  a  flefliy  nucleus,  invefted 
by  a  firm  cortex  or  membrane,  which  is  inter- 
fperfed  by  a  variety  of  minute,  yet  remarkable 
blood-veflels. 

§  569- 

The  uterus  being  thus  impregnated,  the  canal 
leading  through  the  cervex  or  neck  of  that  organ, 
efpecially  tov/ards  its  fuperior  or  internal  orifice, 
(§  535O  completely  obftrufted,  in  fuch  a  man¬ 
ner,  that  according  to  the  common  courfe  of 
nature  there  is  no  room  left  for  fuperfcetation. 

§  57°* 

The  internal  fuperfices  of  the  uterus  appears  to 
be  invelled  with  a  flight  inflammatory  cruft  of 
plaftic  or  coagulable  lymph,  (§  19.)  which  forms 
the  membrana  caduca,  (called  alfo  membrana  de¬ 
cidua),  of  Hunter. 


This 
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This  membrane-like  cruft  phyfiologifts  diftin- 
guifti  into  two  lamina  or  layers;  one  of  which, 
denominated  lamina  crajfa^  invefts  the  whole 
internal  cavity  of  the  uterus,  except  the  imme¬ 
diate  openings  into  the  fallopian  tubes,  and  the 
internal  orifice  of  the  cervical  canal;  while  the 
other  is  the  growth  of  a  later  period,  and  appears 
to  be  generated  in  the  following  manner,  viz, 
after  the  formation  of  the  ovulwn  is  fairly  com¬ 
menced,  and  this  minute  body  begins  to  ftrike  its  . 
roots  into  the  decidua^  already  mentioned,  this 
fecond  lamina  begins  gradually  to  expand,  and  is 
thus  continued  from  the  place  where  thofe  minute 
roots  begin  to  pullulate,  over  the  remaining 
fuperficies  of  the  ovum,  whence  it  has  been 
diftinguiflied  by  the  name  of  caduca  refiexa. 

* 

§  571-  • 

Although  the  ovulum  be  formed  itfelf  at  an 
earlier  period  than  the  embryo  which  it  is  defined 
to  contain,  yet  the  real  organization  of  the  former 
feldom  commences  earlier  than  the  termination  of 
the  firft  week  after  conception.  For  I  very  much 
doubt,  whether’  or  not,  at  an  earlier  period  than 
this,  any  unequivocal  veftige  of  an  organifed  body 

has  been  ever  obferved  in  the  impregnated  uterus 
of  the  human  fubjecT-. 


§  572- 
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§  572- 

This  ovulum,  or-  little  egg,  is  compoied  of  two 
proper  -membranes,  befides  that  external  adven-^ 
iitious  cowring,  which  it  derives  from  the  caduca 
of  Hunter. 

The  proper  membranes  are,  an  external 

one,  apparently  deftitute  of  blood-veffels,  which 
forms  the  chorion  of  modern  writers.  From  the 
carliefi:  origin  of  this  membrane  a  great  part  of  its 
external  fuperficies  is  beautifully  fet  with  knot- like 
flocculi  or  mmviit  piks  of  inconceivable  elegance, 
from  whence  it  has  been  called,  chorion  rnufeofum 
feu  frondofim^  i.  e.  the  mofs4ike^  or  leaf4ike^ 
chorion.  By  means  of  thofe  delicate  piles,  which 
conftitute  the  rudiments  of  the  foetal  part  of  the 
future  placenta,  the  ovulum  is  inferred  (as  if  by 
roots)  into  the  decidua  uterina.  (§  569.) 

f 

The  other  membrane,  lying  interiorly,  is  deno¬ 
minated  the  amnion,^  which  is  a!fo  deftitute  of 
blood-veftels,  (§  5.)  it  is  indeed  delicate  and  ten¬ 
der,  but  yet  of  remarkable  tenacity  and  ftrength. 

§  573* 

For  a  few  weeks  after  the  firfl  formation  of  the 
ovulum^  its  two  proper  membranes  differ  very 
widely  from  each  other  in  point  of  fize,  the 

chorion  exhibiting  the  appearance  of  a  larger 

bladder. 
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bladder,  to  the  infide  of  which  the  amnion 
adheres  under  the  form  of  a  /mailer  one,  and  is 
'  attached  in  particular  to  that  part  which  is 
oppofite  to  the  centre  of  the  external  ficccofe 
fuperhcies  of  the  chorion. 

The  interflice  which  then  exifts  between  the 
chorion  and  amnion  is  filled  with  a  very  fubtle 

chryfialine  water,  of  doubtful  origin,  and  tranfient 
continuance. 

For  when  the  amnion  begins,  during  the  firft 
months  after  conception,  to  increafe  with  greater 
rapidity  than  the  chorion,  and  to  gain  on  the 
latter  membrane  in  point  of  magnitude,  this  chryf- 
laline  liquor  muft  necelTarily  undergo  a  fynchro- 
nous,  and  perfeftly  correfpondent,  diminution. 

.  .  §  •5'74- 

The  internal  membrane  of  the  ovum,  from  the 

earheft  period  of  its  formation  (§  570),  till  the 
final  clofe  of  parturition  itfclf,  is  conftantly  filled 
with  a  fluid,  denominated  by  phyfiologifts,  liquor 
amnn.  ^  This  liquid  is  aqueous,  and  of  a  pale 
yellowifli  colour;  it  emits  fcarcdy  any  odour,  and 
IS  to  the  tafte  bland,  with  a  flight  faline  impreg- 
nation  hardly  perceptible;  phyfiologifts  generally 
fuppofe  It  to  be  a  fource  of  nourifirment,  and 
compare  it  to  the  white  of  an  egg,  from  which  it 
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notwkhftanding,  differs  in  a  very  obvious  and 
eflcntial  manner,  as  may  be  eafily  demonflrared  by 
an  attentive  experimental  invefligation. 

The  fources  of  this  fluid  are  as  yet  doubtful:  It 
is  certainly,  however,  neither  derived  from  the 
foetus  nor  the  umbilical  cord,  as  it  is  not  unfre- 
quently  found  in  abortive  ovula,  which  contain 
neither  of  thefe  bodies. 

The  quantity  of  this  fluid  is  in  an  inverfe  pro¬ 
portion  to  the  bulk  of  the  foetus.  Thus  the 
finaller  and  more  tender  the  embryo,  the  more 
profufe  is  the  volume  of  liquor  amnii^  and  vice 
verfa. 

i 

Hence  we  are  at  liberty  to  hazard  a  conjecture 
refpefting  the  primary  ufe  of  this  liquor,  which 
appears  to  be  fubfervient,  not  fo  much  to  the 
nutrition,  as  to  the  proteftion  and  defence  of  the 
minute  body  of  the  tender  embryo,  as  yet  in  a 
gelatinous  (fate,  and,'  therefore,  wholly  unable  to 
bear  the  violence  of  external  injuries.  With 
refpeft  to  that  fmall  portion  of  the  liquor  amniiy 
which  has  been  fometim.es  (though  fo  rarely  as  to 
deferve  to  be  efleemed  a  preternatural  occurrence) 
found  in  the  (lomach  of  the  foetus,  it  cannot 
polfibly  be  deftined  for  the  purpofe  of  its  nutrition^ 
as  will  be  obvious  to  any  one  who  confiders  how 
2  extremely 
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extremely  inert  and  empty  the  chyliferous  fyftem 
of  even  a  more  mature  foetus  appears,  how  Unfit 
for,  and  even  how  averfe  from,  the  arduous  and 
important  procefs  of  chylification.  To  the  forego¬ 
ing  cirGumftances  we  might  (if  neceffary)  fubjoin 
various  examples  of  feetufes  deifitute  of  heads, 
with  diverfe  other  arguments  of  a  fimilar  nature, 
and  tending  to  the  eflablifliment  of  a  fimilar  refult. 


§  SIS- 

The  embryo  itfelf,  which  (fufpended  by  the 
umbilical  cord,  as  fruit  appended  to  its  foot-ftalk), 
floats  in  this  liquor,  begins  to  be  formed  about 
the  third  week  after  conception  :  it  appears  firft  • 
under  the  very  Ample  globe-like  figure  of  a  fmall 
bean  or  kidney,  to  which  the  rudiments  of  the 
extremities  are  gradually  fubjoined,  the  fymmetry 
and  fpecific  form  farther  completed,  &c. 

§  57^- 

According  to  the  ufual  courfe  of  nature,  the 
female  of  the  human  fpecies  is  uniparous ^  and  con¬ 
ceives  only  one  foetus  at  a  time.  She  not  unfre- 
quendy,  however,  bears  twins ^  the  proportion  of 
which  to  folitary  births  is,  according  to  Che  calcu¬ 
lations  of  Sufifmilch,  as  one  to  feven.  In  a  cafe 
of  twins  each  foetus  has  its  own  amnion,  but  they 
are  both  enveloped  in  a  common  chorion. 
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§  577- 

That  medium,  by  the  aid  of  which  a  recipra- 
cal  intercourfe  is  preferved  between  the  embryo 
and  mother,  are  the  umbilical  cord,  and  the  pla- 
centa  through  which  this  cord  is  minutely  dif- 
tributed. 


§  578. 

The  umibilical  cord,  which  appears  to  be  co¬ 
eval  with  the  embryo  itfelf,  is  indeed  very  ftrik- 
ingly  diverfified,  not  only  in  point  of  length  and 
thicknefs,  but  alfo  with  refpeft  to  the  place  of 
its  infertion  into  the  placenta,  its  varicofe  protu¬ 
berances,  &c.  In  general,  however,  it  is  formed 
of  the  fpiral  contortions  of  three  blood-veffels, 
namely,  a  vein  running  to  the  liver  of  the  foetus, 
and  two  arteries  w^hich  originate  from  the  inter¬ 
nal  iliacs  or  hypogaflrics.  Thefe  veffels  are  fc- 
parated  and  diuinguiflied  from  each  other  by  cel¬ 
lular  partitions,  running  in  various  dire<5bons,  and 
have  their  lights  or  diameters  frequently  flraitened 
by  the  hnaU  nodes  or  valve-like  bodies  of  Ho¬ 
boken.  ’ 

A 

\ 

Thefe  vcfleis  are  collefted  and  compared  to¬ 
gether  into  a  cord  by  means  of  cellular  membrane, 
which  being  filled  with  a  fingular  and  very  limpid 

humour,  exhibits  the  appearance  of  jelly,  but  is  in- 
vefied  externallv  by  a  continuation  of  the  amnion. 

§  579* 
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§  579- 

At  the  place  where  the  foetus  is  attached  to 
this  cord,  the  latter  is  joined  by  a  peculiar  body, 
which  originates  from  the  bottom  of  the  vefica 
urinaria  (§  486.),  and  purfues  a  middle  courfe 
between  the  two  umbilical  arteries,  namely,  the 
urachus,  dhis  body  is,  in  the  human  fpecies, 
pervious,  for  at  leaft  a  fliort  fpace,  and  afterwards 
totally  difappears  ;  but  in  other  animals  belong¬ 
ing  to  the  clafs  mammalia,  leads  onward  to  what 
is  called  the  allantois ,  Of  this  allantois  the  human 
foetus  appears  to  be  entirely  deftitute,  unlefs  we 
be  inclined  to  defignate  by  this  name  that  myfte- 
rious  and  tranfient  veficula  umbilicalis,  uniformly 
obfervable  in  the  human  ovula,  between  the  cho- 
lion  and  amnion,  which  (if  I  be  not  greatly  de¬ 
ceived)  Ifbr.  de  Diemerbroek  firfl  difeovered  long 
before  it  was  been  by  Albinus  or  Zinn.  But  in 
more  modern  times  it  is  difeovered  too  frequently, 

I  and  with  too  uniform  an  afpeiff  in  unvitiated  and 
fruitful  human  ovula,  (even  to  fo  late  a  period  as 
the  third  month  after  conception),  to  be  any 
longer  conlidered  as  an  accidental,  a  morbid,  or 
a  monftrous  conformation  of  the  part. 


§  580- 

The  blood-veffels  of  the  cord,  of  which  we 
have  already  fpoken,  pafs  into  ±c placenta,  which 
was  formerly  faid  to  originate  from  the  leaf-like 
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fuperficies  of  the  chorion,  a  membrane  attached 
to,  and  even  inferted  in,  the  decidua  crajfa : 
Hence  we  perceive  that  the  placenta  is  a  body 
compofed  of  two  different  kinds  of  fubflance,  re- 
ceived  from  an  equal  number  of  fourccs.  Thus, 
for  example,  one  kind  called  the  uterine^  from  its 
immediate  appofiiion  to  that  organ,  is  derived 
from  the  decidua,  and  conflitutes  the  fpongy  pa¬ 
renchymatous  portion  of  the  placenta  ;  while  the 
ether  belonging  to  the  foetus,  and  therefore  call¬ 
ed  the  fezial  part,  is  derived  from  the  umbilical 
velfels  diftributed  throughout  the  chorion. 

At  this  time  the  increafe  of  the  tender  ovum 
is  unequal,  fo  that  the  growth  of  the  fmooth  por¬ 
tion  of  the  chorion  is  greater  and  rnore  rapid 
than  that  of  the  ?mifcofum  or  mofs-like ;  hence 
it  is  evident,  that  the  relative  magnitude  of  the 
placenta  to  that  of  the  whole  volume  of  the  egg, 
is  greater  in  proportion  as  the  conception  is  more 
recent,  and  lefs,  on  the  other  hand,  accordingly 
as  the  period  of  parturition  is  nearer. 

As  pregnancy  gradually  advances,  the  placenta 
becomes  more  and  more  clofe  and  compaft  in  its 
texture ;  it  is  irnprelTed  with  grooves,  and  diftin- 
guiflied  into  lobes  on  its  external  furface  which 
refpefts  the  uterus,  but  is  fmooth  and  highly  po- 
Iifl?.ed  on  its  internal^  which,  looking  towards  the 

fetus, 
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fcetuSj  is  inveiled  or  lined  by  the  amnios.  With 
regard  to  magniiudcj  thicknefs,  figure,  and  firua- 
tioii  or  point  of  cohefion  to  the  uterus,  it  is  fub- 
jeft  to  a  multitude  of  diverfities ;  it  is  attached, 
however,  for  the  mofi:  part,  to  the  fundus  or  bcr- 
'  tom  of  that  organ  ;  and  is,  upon  the  whole, 
equally  dcftitute  of  both  fenfibility  (§  205,)  and 
genuine  irritability  (§  307). 

§  581. 

Although  all  phyfiologifts  uniformly  concur  in 
this,  that  the  placei^ta  is  the  principal  organ 
through  the  medium  of  which  the  tender  foetus 
is  fupplied  with  nutriment,  yet  various  contro- 
verfies  have  latterly  exifted  among  them  refpecl:- 
.  ing  the  genuine  mode  of  its  official  action,  and  its 
reciprocal  relation,  as  well  to  the  uterus  as  to  the 
foetus.  From  an  attentive  and  impartial  confide- 
ration  of  all  the  tedimoiiy  that  can  be  collefted 
on  this  fubjeft,  the  refult  appears  to  be,  that  there 
exifts  no  direfi  anaflomofis  between  the  blood- 
velTels  of  the  maternal  uterus  and  thofe  of  the 
umbilical  cord  ;  but  the  arterial  blood  which  paffies 
by  a  continuous  route  from  the  uterus  of  the 
mother  to  that  portion  of  the  placenta  that'  owes 
its  origin  to  the  decidua  craffii,  is  there  abforbed 
by  the  incipient  radicles  of  the  umbilical  veins, 
tnai  aie  diftributed  tnroughout  the  mofs-like  por* 
tion  of  the  choiion,  and  thus  conduced  into  the 
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venous  trunk  of  the  funis  umhilicalis  :  while,  on 
the  other  hand,  the  blood  whkh  is  conveyed 
back  from  the  foetus  by  the  umbilical  arteries, 
being  in  like  manner  effufed  into  the  parenchyma 
of  the  placenta,  is  taken  up  by  the  venous  radi¬ 
cles  of  its  uterine  portion,  and  thus  finally  re-con¬ 
veyed  into  the  fubftance  of  the  uterus  itfelf. 

The  foregoing  opinions  receive  additional  con¬ 
firmation  from  the  many  well  guarded  but  fruit- 
lefs  attempts  that  have  been  made  by  different 
phyfiologifls  to  injeft  the  veffels  of  the  umbilical 
cord  through  thofe  of  the  uterus,  or,  on  the  other 
hand,  to  fill  the  vejfels  of  the  latter  organ  by  in- 
jeftions  forced  through  thofe  of  the  former.  As 
a  further  .evidence  in  fupport  of  the  fame  prin¬ 
ciples,  we  may  mention  the  difference  which  is 
obferved  to  exifl  between  the  pulfe  of  the  mother 
and  that  of  the  fcetus  before  their  final  difen- 
gagement  from  each  other ;  and  laffly,  it  may 
not  be  improper  to  add,  as  a  circumfiance  tend¬ 
ing  to  the  eftablifhment  of  the  fame  refulr,  the 
obfervations  which  we  formerly  delivered  refpeft- 
ing  the  difference  between  the 'nature  of  the 
fetal  and  that  of  the  maternal  blood  (§  147). 

s 

Eut  further,  it  appears  probable  that  a  portion 
of  chvle  is  alfo  conveyed  to  the  fetus  along  with  - 
the  blood  of  the  mother.  For  befides  the  confide- 
^  ration, 
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ration,  that  the  blood  of  the  mother  is  not  at  all 
times  equally  pure  and  unmixed,  but,  for  feme 
hours  after  every  meal,  carries  along  with  it,  in 
an  unafTimilated  ftate,  that  portion  of  chyle  re¬ 
cently  received  from  the  thoracic  du(ff,  it  has 
been  demonffrated,  on  a  former  occafion,  that  the 
uterus  itfelf  pofTeffes  a  fingular  and  flrong  affinity 
to  the  chyle  and  milk  (§  550.  553.)?  there 
are  alfo  on  record  a  great  variety  of  obfervations, 
from  which  it  appears,  that  a  milky  juice  has  been 
a^fually  difeovered  in  the  uterine  portion  of  the 
placenta. 

§  582- 

During  the  progreffive  advancement  of  preg¬ 
nancy,  while  the  foetus  and  fecundines  increafe  fo 
v’ery  remarkably  in  magnitude,  it  is  obvious  that 
the  uterus  mufl:  be  alfo  fubjefted  to  ftriking  and 
remarkable  changes.  Befides  the  augmentation 
of  its  bulk,  fo  extremely  evident  at  fuft  view^, 
thofe  changes  refpeft  alfo  fituation  and  figure^ 
but  affeft  more  efpecially  the  texture  oP  this  fin¬ 
gular  and  important  vifeus.  Thus,  in  confequence 
of  the  uniform  and  weighty  congeflion  of  humours 
which  the  gravid  uterus  is  obliged  to  fuflain,  it 
is  likewife  fubjefted  to  extreme  alteration,  both 
with  regard  to  the  {late  of  its  blood-veffels,  and 
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alfo  with  refpeft  to  that  of  its  pa''enchymaiou3 
portion^  throughout  which  thofc  velTcls  are  inter¬ 
woven. 

On  the  prefcnt  occafion  it  may  not  be  impro¬ 
per  to  obferve,  that  in  proportion  as  the  impreg¬ 
nated  uterus  advances  in  magnitude,  its  blood- 
veffels  lofe  that  mazy  and  convoluted  appearance, 
for  which  they  are  at  other  times  fo  very  remark¬ 
able,  and  afTume  courfcs  much  more  reftilineal  or 
clireft  ;  while  at  the  fame  time  they  are  fubjeSed 
to  a  confiderable  extenfion  of  their  diameters,  and 
a  confequent  increafe  of  their  real  capacities. 
Thus,  even  the  uterine  veins  have  become  fo  ex¬ 
tremely  capacious  and  prominent,  as  to  have  been 

miftaken  by  numerous  anatomifls  for  true  fmufes. 

\ 

I 

'With  regard  to  the  parenchymatous  portion  of 
the  impregnated  uterus,  it  becomes  gradually 
more  and  more  lax  and  fpongy,  efpeciaily  where 
it  is  in  contact  with  the  ovum  contained  ;  fo  that 
towards  its  fundus  or  bottom  it  becomes  confider- 
abiy  thick,  and  in  a  living  and  healthy  female,  is 
greatly  diflended  with  blood,  and  poffelfes  the 
powers  of  life  in  a  very  high  degree.  This  or¬ 
gan  is,  notwithfianding,  foft  at  the  fame  time, 
and  very  widely  diiterent  in  its  general  habit  and 
appearance  from  the  firm  and  compaft  flefli  of  the 

uterus 
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uterus  in  an  iinimpregnated  Ha  e  :  this  difference 
iHll  more  flriking  if  the  fiibicft  contaiiuno;  tlie 
gravia  uterus  be  deaci,  in  which  cafe,  provided 
picgnancy  be  coiifiderably  advanced,  rids  organ 
faifcly  affbiirer  in  its  texture  (as  was  fornrerly  well 
obferved  by  Arantius),  a  lainellatcd  appearance. 


It  may  not  be  amils,  on  the  prefen t  occafion, 
briefly  to  enumerate  a  few  more  of  the  inoft 
important  changes  to  which  the  gravid  uterus  is 
fubjected,  together  with  the  mofl  remarkable  ones 
thaL  occui  in  the  ovum  aiid  foetus.  I  hefe  changes 
we  will  confider  in  the  fuccelTive  order  in  which 
they  appear  throughout  the  ferics  of  ten  lunar 
mintbs,  which  period  of  time  is  nov/,  with  fuffi- 

cienc  propriety,  fuppofed  to  conflitute  the  moft 
natural  term  of  pregnancy. 


§  583- 

As  we  uniformly  obferve  the  uterus  beginning 
to  fwell  fliortly  after  the  time  of  impregnation, 
(§  567-)  O  being  from  that  period  iacreafed  both 
in  buk  and  weight,  it  defcends  a  little  deeper  into 
tlie  fupcrior  part  of  the  vagina  j  notwichtlanding 
this  deicent  it  (till  retains  its  former  figure  in  al] 
except  the  following,  rcfpet^s,  via.  its  fundus 
btxomes  a  little  more  convex,  its  anterior  park: 
or  \val!,  recedes  a  little  farther  from  the  poftcrior, 
and  us  cavity,  which  was  before  very  narrow  and 
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alaiofl  triangular,  now  accommodates  itfeif  to  the 
globofe  figure  of  the  ovuliim  it  enclofes. 

About  the  ePxd  of  the  firil  month,  the  ovuluni 
itfeif  amounts  to  the  fize  of  a  pigeon’s  egg,  and 
has  the  two  dcciduce  feparated  from  each  other, 
and  alfo  the  final!  amnion  fituated  at  a  diftance 
Irom  the  larger  chorion:  about  the  termination  of 
the  third  month  it  attains  the  fize  of  a  goofe’s 
egg,  the  caduca  reftexa  becomes  approximated  to 
the  cralfa,  and  the  amnion  approaches  nearer  to 
the  chorion.  The  amnion  abounds,  at  this  time, 
with  a  profufc  volume  of  fluid  denominated  liquor 
amnii.  In  this  liquor  the  embryo,  as  yet  very 
tender,  and  extremely  finall  in  proportion  to  the 
quantity  of  the  furrounding  fluid  (being  at  this 
time  fcarcely  equal  in  magnitude  to  a  fmall  moufe) 
appears  to  fiuftuate  in  a  loofe  and  iinfleady 
manner,  and  is  even  now  in  a  precipitate  pofltion. 


§  584. 

About  the  fourth  mouth  after  conception,  the 
uterus  begins  to  alfume  more  of  an  oval  or  fome- 
what  globe-likc  appearance;  its  neck  being  more 
and  more  feftened,  gradually  ilicrtened,  and  as  it 
were,  detlroyed,  or  rather  latterly  diilended,  it 
again  protrudes  upwards,  and  begins  to  afeend 
from  the  fmaller  into  the  larger  pelvis.  (\i  the 

fame  time  the  fallopian  tubes  themfelves,  with  the 
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convex  bottom  of  the  uterus  being  elevated  or 
borne  upwards,  are  thus  extended  and  elonp-atcd; 
thefe  tubes  are,  however,  attached  and  conncci-cd 
fo  clofely  to  the  fides  of  the  uterus,  that  they 
cannot  recede  from  them,  more  than  one  half  of’ 
their  own  length;  hence,  when  only  viewed 
fuperficially,  they  appear  to  originate  and  proceed 
from  the  middle  of  the  uterus,  which  has  given 
birth  to  a  very  erroneous  opinion  refpefting  the 
aftoniftiing  increafe  of  xhc  fundus  uteri. 


From  this  time  alfo  the  fcEtus  acquires  by- 
degrees  fuch  an  incrcafed  magnitude,  as  renders 
it  more  proportionate  to  the  capacity  of  the  ovum, 
and  begins  about  the  fime  period  to  fix  itfelf  in  a 
more  heady  and  firm  pofition,  which  it  preferves 
nl!  the  very  clofe  of  parturition  :  in  this  pofition 
its  head  is  placed  in  a  downward  direction,  and 
and  Its  face  turned  tot^ards  the  lumbar  region  of 
the  mother,  inclining,  fdr  the  mofl:  part,  fomewhat 
obliquely  towards  the  left  fide. 


O 
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In  the  middle  fiage  of  pregnancy,  which  occurs 
about  the  end  of  the  fifth  month,  the  uterus  has 
attained  fuch  a  magnitude,  that  its  fundus  is 
elevated  to  a  point  half-way  between' the  pubes 
and  umbilicus,  and  the  pregnant  ftate  becomes  now 
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obfervable  from  the  external  appearance  of  the 
abdomen. 

I 

About  the  fame  time,  the  foetus  becomes  more 
perceptible  to  the  mother  from  the  agitative  mo¬ 
tion  of  its  body,  though  we  are  not  able  to  deter¬ 
mine,  with  accuracy  and  definitude  the  precife 
period  of  time  at  which  this  motion  takes  place. 
It  appears  now,  however,  to  be  more  vigorous 
and  aclive,  fo  that,  according  to  the  common  ufe 
and  acceptation  of  fpecch,  it  may  be  faid  to  b^ 
the  uneaiiivocid  action  of  life, 

§  586. 

Throughout  the  five  remaining  lunar  months 
the  uterus,  with  the  fetus  v/hick  it  contains,  make 
^^radualiv  dill  farther  advancements  in  point  of 
magnitude.  Thus,  at  the  end  of  the  fixth  month 
they  reach  nearly  to  the  umbilicus  or  navel  ^  and 
about  the  termination  of  the  eighth  approach 
even  the  fcrobicuhis  cordis,  in  confecjuence  of 
farther  protrufion  upwards.  Tue  cervix  uteri  is 
in  the  mean  time  more  and  more  obliterated,  re¬ 
duced  nearer  to  a  level  with  the  adjacent  parts  of 
that  organ,  and  its  parietes  or  walls  confiderably 
diminifh  in  ihicknefs. 


§  587- 


AND  PREGNANCY. 
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§  587. 


Finally,  about  the  end  of  the  tenth  month  after 
conception,  the  uterus  beint^  opprefled  and  over¬ 
powered  as  it  were,  by  its  own  bulk  and  weight, 
(its  longitudinal  axis,  amounting  in  general  to  1 1, 
and  its  tranfverfe  to  9  inches  in  length)  begins 
again  to  fublide,  and  as  the  period  of  parturition 
approaches,  its  ojlium  or  mouth  is  gradually  ex¬ 
panded,  and  thus  exhibits  an  orbicular  or  ring-lik 
opening. 

Each  membrana  caduca,  more  efpecially  the 
refleded  one,  which  adheres  to  the  chorion, 
having  been  gradually  attenuated  for  feveral 
months  immediately  preceding,  exhibits  now  a 
kind  of  net-like  appearance  dihinftly  marked  bv 
flaort  fibres  of  a  whitilh  colour.  ^ 

Such  is  the  fize  of  the  placenta  at  this  advanced 
period,  that  its  greateft  diameter  or  breadth 
amounts  to  about  9  inches,  its  lead  diameter  or 
thicknefs  to  about  one  inch ;  and  its  weight  to 
about  one  pound,  and  fometimes  more. 

The  length  of  the  umbilical  cord  for  the  mod 

pare  equals,  and  fometimes  even  exceeds,  eiphteen 
inches. 
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The  weight  of  a  mature  and  well  grown  foetus 
is  nearly  feven  pounds,  its  length  about  twenty 

inches. 

The  quantity  of  the  liquor  amnii  is  fo  extremely 
variable,  that  it  cannot  poffibly  be  afeertained 
with  any  degree  of  definitude ;  in  general,  how¬ 
ever,  it  fcarcely  amounts  to  a  pound,  provided  the 
foetus  be  healthy  and  robuft. 


SECT.  XLV. 

OF  THE  NISUS  FGSMATIVUS. 

§  -588. 

fJ/iVING  thus  enumerated  and  dc- 
feribed,  in  a  plain  and  fimple  manner,  the  moft 
obvious  and  unequivocal  phenomena  of  concep¬ 
tions,  together  with  fuch  changes  as  are  difeovered 
bv  attentive  obfervation  to  fucceed  each  other, 
tlaring  the'  progreffive  courfe  of  pregnancy,  not 
only  in  the  human  ovum  itfelf,  but  alfo  in  the 
feetus  which  it  embraces,  and  contains,  we  now 
proceed  to  an  inveftigarion  of  thofe  phyfical  powd¬ 
ers,  by  the  influence  and  efncacy  of  which  the 

^  <j 

fublimc 
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fublime  and  truly  aftonifliing  procefs  of  generation 
appears  to  be  mofl:  probably  accompliflied. 

§  589- 

^  There  are  not  wanting  certain  charafters  of 
high  celebrity  and  diftinaion  who  attempt,  even 
in  our  own  times,  to  explain  the  divine  proc’efs,  in 
the  following  brief  and  fummary  manner;  they 
contend  that  the  genuine  work  of  adual  xeneratiov 
h-  no,,  a.  .he  prefen,  .inre,  an,  real  eiiftenc^" 
all ;  on  the  contrary,  they  allege,  that  the  whole 
human  race  polTcffed,  under  the  form  of  original 
germs,  a  joint  pre-exllence  in  the  genital  fyftem  of 
one  or  other  of  our  firfl  parents,  and  that  thefe 
germs  have  ever  been,  and  are  yet,  fubjefled  to 
gradual  evolutions,  according  as  the  progreffive  • 
ape  o  time,  aided  by  the  co-eperation  of  fpcciSc 
caufes,  has  contributed  to  awaken  them  to  the 
enjoyment  of  open  and  aftual  life. 

Unfortuna.d,,  however,  for  ,he  advoca.cs  of 
.he  foregoing  h,po,hef.s,  an  effen.ial  difference 
of  opinion  prevail,  among  .hem  on  a  poin,  of 
con  derable  magnimde  and  imnorrance ;  ,hn! 
w  1  e  ome  o  them  are  ansicul],  in  gneff  of.hofc 

among  ,he  animaic.fc  ,l,a,  oeo,  - 
,he  femen  of  .he  .  o.her,  are  fearcl.im,t;- 

reaUn”  “f  '“‘t^acy’and 

zeal  m  tne  ovana  of  the  female. 


§  59 
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§  590.  .  . 

To  the  latter  of  \\itk  fe£ls  in  phyfiology,  I  murt 
acknowledge  that  I  myfelf  was  formerly  an  adhe¬ 
rent.  1  was  lead  to  adopt  the  opinion  of  this 

« 

learned  body  not  only  by  the  refpeftable  autho¬ 
rity  of  its  numerous  advocates,  but  alfo  by  the 
want  0^  another  more  rational  and  fatisfaftory. 
At  prefent,  however,  I  am  obliged  to  repudiate 
this  doarine  entirely,  to  confefs  my  errrors,  and 
endeavour  if  poffible  to  correft  them ;  having 
been  fully  convinced,  from  a  more  clbfe  and  mi¬ 
nute  attention  to  the  phenomena  of  generation, 
that  nature  performs  this  proccls  in  a  manner  quite 
^iTcrent  from  that  contemplated  and  embraced  in 
the  theory  now  under  ccmfideraticn. 


§  5.91- 

For  I  am  indeed  d.dly  more  and  more  con¬ 
vinced,  that  all  living  organized  bodies  poffefs, 
from  their  earlieft  edort  at  organization  to  the 
clofing  glafs  of  their  exiftence,  a  peculiar  power 
perpetually  aftive,  perpetually  efEcacious,  tue 
immediate  deftination  of  which  is,  firft,  to  mould 
the  bodies  in  which  it  refides  into  their  native  and 
fpccific  forms  by  the  myfterious  procefs  of  gene¬ 
ration,  to  preferve  them  afterwards  from  deftruc- 
lion  by  the  ceafelefs  function  of  nutrition,  and,  m 
cafe  of  accidental  mutilation,  to  reftore  theii  parts 

aaain,  as  far  as  confident  with  the  regular  e  a- 
^  ■  bliihments 
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bliflirnents  of  natpre,  by  the  procefs  of  reprp- 
duMwn.  That  this  energy  may  not  be  confounded 
with  the  .other  kinds  of  ,v.ital  energy,  let  it  bp 
diftinguiftied  by  the  name  of  nijus  fprinati^ff}, 
■^y  this  name,  however,  we  mean  to  defignate  not 
ib  iiuich  a  caufe  as  a  perpetual  and  uniform  effefi:, 
the  exiftcnce  and  reality  of  which  are  deduced 
&ora  aftual  objervatious  made  on  the  conflanj  and 
univerfel  occurJence  .of  .certain  phyfical  pheno¬ 
mena.  It  is  tons,  with  yiew.s,  and  on  principle 
entirely  oQmilar,  that  we  make  ufc  .of  the  tcrius 
attraSlion  and  gravitation,  to  denote  certain  ener¬ 
gies  or  ilburces  of  aaion,  .the  cmfes  of  which 
are  notwithftanding  ftill  involved  in  more  than 
Cimmerian  darknels. 

4 

§  59?- 

To  me  it  appears,  indeed,  highly  probable,  that 
-a  Hated  period  of  .time  is  requihte  for  accomplifli- 
•ing  the  intimate  mixture,  ithe  union  and  cpmplepe 
xumcodion  or  maturity  of  thofe  yarious  inquillnp  ' 
humours,  belonging  to  each  fex,  ,(§  518.  52.4. 
542.  .543')  which  .are  douhtlels  difeharged  into 
theoavity  ofthciuterus,  during.every  afl  of  fruitful 
coition.  Tbis^tcrm.of  preparation  having  at, length 
olapfed,  .and  the  liquors  being  fully  matured  ■  and 
brought  .into  the  moll:  perfeft  ftate  of  union  and 
jUeciprocal  influence,  the  nifus  formativus  is  forth¬ 
with  oxcited  into  aition,  by  means  of  which  the 

M  fpermatic 
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fpermatic  mafs,  hitherto  formlefs  and  ehaotic,  is' 
partly  arranged  and  organized  into  the  elegant 
and  beautiful  envelopes  of  the  nafcent  ovulunt^ 
and  partly  moulded  into  the  figure  of  the  living 
embryo  which  this  minute  bodies  enclofes.  From 
this  theory  we  can  aflign  a  fatisfaftory  reafon, 
why  the  uterus,  for  the  two  firft  weeks  after  con¬ 
ception,  appears  to  contain  a  mafs  of  crude  and 
fliapelefs  humours  alone,  and  does  not  exhibit, 
even  to  our  beft  glaffes  (now  brought  to  very 
high  perfeftion),  the  fmallefl:  veftige  of  an  or¬ 
ganized  embryo,  which,  notwithftanding  burfts 
into  view  almoft  inftantaneoufly  about  the  end  of 
the  third  week,  and  is,  even  on  its  firft  appear¬ 
ance,  of  confiderable  magnitude. 

§  593- 

Of  the  nifus  formativus  we  are  prefented  with 
more  remote  veftiges  throughout  every  department 
of  natural  bodies,  not  excluding  even  the  inoft 
fimple  elements  of  matter,  where  original  germs 
cannot  poffibly  be  fuppofed  to  have  the  fhadow  of 
an  exiftence.  Thus,  the  clouds  themfelves  aflume 
their  own  determinate  forms,  and  even  the  ftream- 
ing  torrents  or  veins  of  the  elefl-ric  fluid  preferve 
fpecific  figures.  There  arc,  again,  in  the  mineral 
kingdom,  fpecimens  of  metallic  chryflallization, 

which,  if  indeed  the  form  alone  be  confidered,  and 

the 
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the  prerogative  of  life  kept  entirely  out  of 
bear  the  moft  flriking  refemblance  to  truly 
nized  bodies. 

In  teftimony  of  the  truth  of  this,  we  need  only 
mention  the  curious  hypniform  cryftals  into  which 
refined  or  depurated  copper  fhoots  when  lirfl 
reduced  to  a  Rate  of  fufion,  or  that  exquifitely 
beautiful  fpecimen  of  native  peruvian  filver  which 
they  call  Jilicinu?7i  or  fern4ike^  from  the  refem¬ 
blance  of  its  figure  to  that  of  the  plant  denomi¬ 
nated  fern. 


§  594- 

^  In  like  manner  both  the  animal  and  vegetable 
kingdoms  alFord  numerous  examples  of  organized 
bodies,  in  which,  from  their  magnitude  being  fuf- 
ficient  to  render  them  vifible,  from  their  beautiful 
and  unclouded  tranfparency  and  from  the  extreme 
rapidity  of  their  progrelTive  growth,  the  whole 
procefs  of  generation  is  completely  unmalked  as  it 
were,  and  may  be  fubjefted  to  the  examination  of 
,  the  naked  eye.  The  refult  of  attentive  and  minute 
obfervations  made  on  this  procefs  in  fuch  fubjefts 
as  thefe,  will  be  fulEcient  to  evince,  on  the  autho¬ 
rity  of  the  moft  indubitable  teftimony  that,  at  leaft 
m  thefe  bodies,  no  germs  pre-exift.  In  illuftration 
ef  the  above  pofition  it  will  be  fufficient  to  mention 
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from  among  tKe  dilFcrcnt  Individuals  of  the  vege¬ 
table  kingdom,  the  conferva  fontinalis^  And  from 
thofe  of  the  animal,  the  hydra  viridis* 

^  S  595* 

I  Ihoul  J  far  exceed  the  limits  preferibed  to  thefe 
inftitutions  were  I  to  attempt  a  minute  and  circum- 
ilaniial  detail  of  the  various  arguments  which,  in 
my  view,  nature  herfelf  furnifties  to  prove  the 
potent  influence  of  the  nifus  formativus  in  the 
procefs  of  generation.  It  may  be  proper,  how* 
ever,  briefly  to  ftate  a  few  of  them,  the  force  atid 
efficacy  of  which  wall  appear  fufficiently  evident 
on  the  flighteff  examination. 

§  596- 

The  firfl:  argument  I  ftiall  further  propofe  on 
this  fubjea  is  taken  from  the  hiftory  of  thofe 
furious  and  Interefting  fubjefts  of  organized  nature 
denominated  hybrids.  From  a  very  beautiful  and 
celebrated  experiment  it  appears,  that,  if  prolific 
female  hybrids  be  fucceffively  through  fcvcral 
generations  impregnated  by  males  of  any  given 
fpecics  different  from  the  fpecies  of  the  females, 
the  new  offspring  will  gradually  deviate  fo  widely 
from  the  original  form  of  the  .mother,  and  make 
fuch  evident  and  effeaual  ftrides  -towards  that  of 
the  father,  as  to  lofe  at  length  every  veftige  of 
fimiiirade  to  the  former,  and  become  finally,  (by, a 
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fpccies  of  arbitrary  meramorphofis)  completely 

affimilated  to  the  external  figure  and  appearance 
of  the  latter. 


§  597- 


There  exills  a  phenomenon  or  fa^  relative  to 
the  hiftory  and  produftion  of  monjiers,  (the  truth 
of  which  is  too  well  afeertained  and  cftablilLed 
to  admit  of  a  doubt),  that  merits  our  attention 
while  on  the  confideration  of  the  prefent  interefl- 
mg  and  intricate  fubjeft.  It  is  a  circumftance  well 
known  to  naturalifts,  that  thofe  animal  produc¬ 
tions'  denominated  monjiers  (moft  of  which  are 
fuppofed,  by  the  advocates  for  the  celebrated 
doftrine  of  evolution,  to  have  pre-exifted  in  a 
monftrous  germiform  ftatc  from  their  original  crea¬ 
tion)  it  is,  I  fay,  well  known,  that  fuch  preter¬ 
natural  produdions,  though  very  frequent  among 
cenam  fpecies  of  animals  in  a  fubjugated  or  do- 
mcftic  ftatc  (more  efpecially  among  fwine),  are 
notwithftanding  very  rarely  found  among  the  ori- 
gmal  and  free-born  animals  of  the  very  fame  fpe- 
cies,  that  have  never  been  reduced  to  an  humble 
ftatc  of  domcftication,  but  ftill  range  the  com- 
mens  and  wilds  of  nature,  wholly  exempt  from 
the  tyrannic  controul  of  man. 


I 
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§  598- 

It  is  neceflary  further  to  obferve,  that  not  only 
monftrofities  co-eval  with  the  birth  of  animals, 
but  alfo  fubfequent  adventitious  mutilations  and 
other  fpecies  of  deformity,  whether  produced  on 
the  animal  fyftem  by  accident  or  defign,  become 
now  and  then  completely  hereditary ;  and  thus, 
what  was  at  firft  the  effcft  of  art  alone,  may  be 
faid  to  become  at  length  the  aftual  work  of  nature 
herfelf. 

§  599* 

The  phenomena  of  re-produ6lion  in  general  are 
much  more  eafily  and  rationally  accounted  for,  by 
confidering  them  as  the  refult  of  a  nifus  forma- 
tivus,  than  by  referring  them  to  the  pre-exiftence 
of  partial  or  ilocal  germs.  This  obfervation  is 
more  fully  and  clearly  illuftrated,  and  its  truth 
more  forcibly  exhibited  by  an  application  of  it  to 
fome  particular  iuftances  of  re-produftion,  as  that 
of  the  nails,  for  example,  which  after  the  entire 
lofs  of  ihe/^y?,  are  well  known  to  be  frequently 
regenerated  on  the  fecond  phalanx  of  the  fingers. 

I 

§  600. 

Again,  in  certain  parts  of  the  body  where  no 
pre-exiftence.  of  germs  can  poflTibly  be  fiifpeded, 

we  not  unfrequently  fee  organic  parts  of  a  pre¬ 
ternatural 
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ternatural  order  produced  by  the  vis  medicatrix 
natura,  when  roufed  into  aftion  in  confequencc 
of  accidental  difeafes  :  As  an  example,  and  in 
illuftration  of  this,  we  may  mention  thofe  finall 
offifications  known  by  the  name  of  ojjlcula  Wor- 
miana,  which,  in  cafes  of  hydrocephalus  iniernusy 
are  formed  by  the  provident  powers  of  the  ani¬ 
mal  fyftem,  for  the  purpofe  of  arching  over  and 
thus  completely  clofmg  the  fontanel. 

§  601. 

Finally,  on  comparing  with  candour,  and  weigh¬ 
ing  with  impartiality,  the  various  arguments'  on 
each  fide  of  the  quefiion,  it  very  evidently  ap¬ 
pears,  that  befides  a  power  of  exciting  to  motion 
and  a£lion,  which  the  advocates  for  the  pre-ex- 
iftence  of  germs  attribute  to  the  male  femen,  in 
order  to  render  their  favourite  theory  more  fpe- 
cious  and  plaufible,  they  mull  alfo  bellow  on  that 
fluid  plajlic  or  formative  powers  of  the  utmoll 
extent  and  influence :  Wlience  it  is  obvious,  that 
the  doftrine  for  which  they  fo  zealoufly  contend, 

IS  of  itfelf  wholly  inadequate  to  the  explanation 
of  the  numerous, and  intricate  phenomena  of  ge¬ 
neration,  unlefs  it  be  aided  by  the  powerful  con- 
cprrence  of  a  nifus  formativus :  Whereas,  on  the 
other  hand,  the  fyllem  which  we  have  juft  peo- 
pofed_  on  the  fubjeft  is,  without  the  bold  pre- 
fumpuon  of  pre-exijient  germs,  fully  fuflicient  to 
■explain  all  the  multiplicity  of  phenomena  attend- 

^  4  aar 
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dfit  oil  tHs  divind  prbcdfs.  het  'ni  theft  on?  the 
prefent,  as  we  Ihould  on  eve^y  other  pdint  of  con» 
troverfy,  adhere  to  that  doflrine  which  is  mod 
firaple  in  its  natnre,  and  moft  conelnlive  in  its  ehd^ 
from  a  thorough  conviftion,  that  an  unnecelfary 
muhiplicatidn  of  entities  or  catifcs  is  no  left  repng* 
nant  to  real  and  practical  utility,  than  td  the  tenor 
and  fpirit  of  fbund  philbfophy. 


SECT.  XEVI. 

OF  PARTURITION,  AND  ITS  CONSE^ENGES. 

§  662. 

The  fdetus  bemg  regularly  formed  aad 

fafliloned  by  the  energies  of  which  we  have  hi¬ 
therto  treated,  and  advanced  thrbnfh  the  pfo- 
gfeffivc  ftages  of  its  fubfequettt  growth,  fill  it  be 
brought  to  a  ftate  of  fcital  perfeffion,  mnft,  after 
arriving  at  this  particular  period  of  taaturity,  be 
finally  ufhered  into  the  etijoyiaeilt  of  HgM  iftd  dn- 
tire  life,  by  the  piinful  bnfiiiefs  of  f Attrition. 

S  603. 

This  critical  and  imporantj^i^rrcirffcrriVes, 'agree¬ 
ably  to  the  ufual  Order  of  fpbhfaneous  nature, 
(which  is  the  obly  objeft  Obntcttiplarcd  in  phyfio- 

io«y)» 
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abont  the  termination  of  the  tenth  lanar 
inontb^  ii  c.  ^abcnat  the  39th  or  4®tb  week  after 
conception. 

§  604. 

When  a  pregnant  feftiale  finally  arrive*  at  this 
eventful  crifis,  (he  is  forcibly  impelled  to  the  la* 
hour  of  parturition  by  an  infuperablc  necejjity^ 
already  faid  (§  295.)  to  be  lefs  fnt^ea  to  the  con* 
troul  of  the  will  than  that  which  urges  to  the  per¬ 
formance  of  any  other  funftion  belonging  to  the 

human  body. 

% 

§  605. 

With  refpeft  to  the  caufes  of  a  revolution  fo 
determinate  and  hidden,  different  and  even  oppo* 
fite  opinions  have  been  entertained  by  different 
phyfiologifts.  When  we  view,  and  take  into  at¬ 
tentive  confideration,  all  the  attendant  circum* 
ftances,  it  appears  neceffary  to  refer  the  caufe 
which  immediately  impels  to  parturition,  to  an 
eternal  law  of  nature,  which  has  hitherto  received 
no  better  explanation  than  has  been  given  to  a 
great  many  other  pbyfical  phenomena,  which  take, 
place  in  like  manner  at  regular  and  Jiaied periods; 
fach',  for  example,  as  the  rnetamorphofis  of  infefts, 
the  progrelEVe  ftages  of  eruptive  fevers,  their 
crifes,  &e.  &c  .Without  fiibjefting  themfelves  to 
the  jitft  charge  of  laSRtifBHy  entering  on  an  abfurd 

fpeculation, 
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fpeculation,  certain  phyfiologifts  have  compared  a 
mature  ovum,  in  the  uterus  of  the  human  fubjeft, 
to  the  healthy  fruit  of  vegetables,  which  when 
completely  ripened,  fall  fpontaneoufly  from  their 
parent  plants,  in  confequence  of  a  felf-conjiridion 
of  the  veffels  through  which  their  iiourifhment 
was  conveyed.  It  has  been  in  like  manner  ob- 
ferved,  that  as  the  period  of  parturition  ap¬ 
proaches,  the  human  placenta  fuifers  a  flight  de¬ 
gree  of  conftriftion,  and  becomes  thus  prepared, 
as  it  were,  for  its  impending  feparation  from  the 
furrounding  uterus. 

With  regard  to  the  opinion  entertained  on  this 
fubjeft  by  phyfiologifls  in  general,  namely,  that 
the  amazing  expanfion  to  which  the  impregnated 
uterus  is  fubjefted,  with  a  multitude  of  other  im- 
preflions  or  impulfive  powers  of  a  like  nature,  aft 
as  the  genuine  exciting  caufes  df  parturition,  it 
appears  to  be  very  clearly  and  effeftually  invali¬ 
dated  by  a  great  variety  oi  arguments^  which  may 
be  fairly  deduced  from  the  unequivocal  pheno¬ 
mena  of  the  animal  economy  itfelf :  of  thefc  argu¬ 
ments  we  think  proper  to  mention  the  following, 
namely,  in  numberlefs  genuine  cafes  of  extra- 
uterine  conception,  where  the  feetufes  have  been 
contained,  for  example,  in  the  Fallopian  tubes,  or 
in  the  ovaria,  the  uterus  has  notwithflanding  been 

attacked  by  painful  and  convulfive  throws,  about 

the 
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the  termination  of  the  tenth  lunar  month  after  thd 
occurrence  of  fuch  preternatural  conception. 


§  606. 

Befides  ^the  exciting^  it  is  evident  that  there 
muft  be  alfo  the  joint  co-operation  of  very  pow¬ 
erful  efficient  caufes,  ariling  from  the  nature  and 
( properties  of  the  uterus  itfelf,  and  of  the  contents 
which  it  enclofes. 


The  praximate  or  immediate  and  primary  caufe 
muft  be  doubtlefs  referred  folely  to  the  viia  pro¬ 
pria,  or  fpecific  life  of  the  uterus  itfelf  (§  47,) 


Of  the  remote  caufes  the  leading  and  moft  con- 
fiderable  appear  to  be,  the  powerful  efforts  which 
are  made  by  the  alfiftance  of  the  procefs  of  refpi- 
ration,  and  the  extenfive  confent  or  co-operation 
of  the  intercoftal  nerve  with  the  other  portions 
of  the  nervous  fyftem. 


§  607. 

"When  finaliy  the  labour  of  genuine  parturition 
is  excited,  its  phcnoinicTia  obferve.  a  determinate 
and  regular  order  with  regard  to  their  commence- 
ment  and  fubfequent  progrellive  courfe.  In  con- 
fequence  of  this,  they  have  been  divided  by  ac¬ 
coucheurs  into  .  different  Jiages,  of  which  four 

have  been  enumerated  by  the  lateft  writers  on  the 
obftetric  art. 


’'-I  fV!^,  '  . 
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§  608. 

In  the  JirJl  ftage,  the  parturient  patient  expe¬ 
riences  a  flight  attack  of  thofe  peculiar  and  well- 
known  pains,  called  in  that  ftate  pTccuTjors  01 
^warnings ^  which  flaoot  in  a  dircftion  from  the 
loins  to  the  lower  parts  of  the  uterus,  and  which  * 
are  indeed  felt  at  intervals,  (though  with  dimi- 
niflied  frequency  and  force),  throughout  the  whole 
period  of  parturition:  the  orifice  of  the  uterus 
begins,  at  the  fame  time,  to  be  confiderably  di- 
lated,  the  abdominal  tumor  fubfides,  an  inclina¬ 
tion  to  pafs  'Urine  becomes  urgent  and  troublc- 
fome,  and  a  copious  difeharge  of  mucus  takes 
place  from  the  genital  organs,  now  in  a  (late  of 
diflcnfion  and  laxity. 

§  609. 

In  the  fecond  ft^gc,  the  pains  increafe,  and  are 
now  diftinguifhed  by  the  name  of  preparantes^  or 
preparatory  efforts :  the  inferior  fegment  of  the 
coverings  or  membranes  of  the  ovum  are,  at  the 
fame  time,  protruded  through  the  uterine  orifice 
into  the  vagina. 

§  610. 

In  the  third  flage  the  pains  ftill  continue  greatly 
augmented  in  their  violence,  and  arc  now  denomi¬ 
nated  dolvres  ad  partum  They  aft  againft  the 

*  i.  e.  The  genuine  pains  of  parturition. 


uterus 
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uterus  with ,  a  more  violent  impetus,  and  thus 
potently  protrude  it  downwards,  while,  at  the  jrame 
time  the  uterus  prefles  with  fuch  aftonilhing  force 
on  the  encarcerated  foetus,  as  to  occafion  a  rup¬ 
ture  in  the  membranes  by  which  it  inclofed. 


§  6ii 
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terval,  accompanied,  in  like  manner,  with  painful, 
though  much  lefs  violent,  throws :  this  latter  birth 
is,  as  well  as  the  former,  followed  by  a  difcharge 
of  blood,  from  that  part  of  the  uterine  cavity  to 
which  the  placenta  adheres  by  means  of  the 
crajfa  or  grofs  membrana  decidua. 

§  613- 

The  uterus,  being  thus,  at  once  delivered  of 
its  two-fold  birth,  by  which  it  had  been  encum¬ 
bered  and  opprelTed,  is  now  contrafted  by  little 
and  little,  till  it  is  finally  reftored  to  its  former 

figure,  and  reduced  almoft  to  its  former  fize. 

/ 

§  614. 

During  the  firfl:  week  after  the  birth  of  the 
child,  there  exifts,  from  the  genital  organs  of  the 
mother,  an  uninterrupted  efFufion*of  xhc  lochia^ 
a  difcharge  very  much  refembling  the  catamenia, 
except  that  it  is  more  profufe  in  quantity,  efpe- 
cially  when  not  in  any  meafure  checked  or  dimi- 
niflied,  by  the  commencement  of  laftation.  The 
bloody  or  florid  colour  of  the  liquid  difeharged  by 
this  evacuation  is,  notwithftanding,  changed  about 
the  fourth  day  to  a  pale  red,  and  from  thence 
paflfes  on  to  aflume  a  white  appearance. 

As  foon  as  the  uterus  is  thoroughly  cleanfed 

oF  all  remaining  fragments  of  its  deciduous  mem¬ 
brane. 


\ 


■(. - 


OF  THE  HUMAN  SUBJECT^  &c.  19,1 

brane,  and  has  thus  finally  completed  the  painful 
and  tedious  talk  of  propagation,  it  may  again 
rcfume  the  natural  procefs  of  menjiruatlon^  or 
even  return  to  the  performance  of  frelh  immola¬ 
tions  on  the  altar  of  conception  itfelf. 


V  '■ 

.  i 


SECT.  XLVIir. 

OF  THE  DIFFERENCES  BY  WHICH  THE  HUMAN 
SUBJECT  IS  CHARACTERISED  BEFORE  AND  AFTER 

birth. 

§  615. 

I'rOM  what  has  been  already  faid 

refpefting  the  mode  of  life  enjoyed  by  the  foetus, 

while  yet  enca-rcerated  within  the  parietes,  and 

immerfed  in  the  warm-bath  of  the  maternal  uterus. 

It  IS  extremely  obvious  that  an  immenfe  difference 

muft  exift,  between  the  fundlions  of  the  animal 

economy  in  this  ftate,  and  that  which  Ihortly  fuc 

ceeds,  when  the  infant  is  finally  introduced,  by 

birth,  into  entire  life,  and  is  polfelfed  of  a  power 

of  fpontaneous  motion.  An  enumeration  and 

ftatement  of  the  leading  points  or  circumftanccs 

©f  this  difference,  conflitutes  the  defign  of  the 
prefent  feffion. 


§ 
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To  begin  tben  witb  the  circulation  of  the  blood, 
it  muft  be  obferved,  that  the  route  of  this  crimfon 
fluid  is  diflferent  in  the  foetal  ftate,  from  what  it  is 
in  that  which  immediately  fuccceds  paturifion  or 
birth.  During  the  continuance  of  the  former 
ftate,  the  fatus  is  conoeAed,  and  preferves  a  cir¬ 
cular  intercourfe  with  the  uterine  placenta,  by 
means  of  the  umbilical  eord  ;  it  has  never,  as  yet, 
infpired  air  for  the  purpofe  of  fupplying  the  blood 
with  that  vital  pabulum,  a  procefs  which  immedi¬ 
ately  commences  and  is  uniformly  continued  after 
birth,  when  this  reciprocal  conneftion  between 
the  mother  and  child,  is  Anally  deftroyed. 

%  617. 

The  umbilical  vein  originating  frcmathe  placenta 
of  the  mother,  and  paffing  through  what  is  called 
the  umbilical  ring  of  the' foetus,  direfts  its  courfc 
towards  the  liver,  where  it  difcharges  its  blood 
into' the  finus  of  the  vena  portarum  ^  from  thence 
the  blood  is  diftributed  In  part,  by  the  ramifica¬ 
tions  of  this  memorable  vein,  throughout  the  liver, 
and  in  part,  conveyed  by  a  dirc€f  route  through 
the  du&us  venofus  Arantii,  to  the  inferior  or 
afcending  vena  cava. 

The  two  foregoing  canals,  namely,  both  -riiat 

portion  of  the  umbilical  cord  which  is  contained 

in 
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ill  the  abdomen  of  the  foetus,  and  alfo  the  duflus 
venofus  mentioned  above,  fuffer  after  birth  an 
entire  obliteration  of  their  cavities,  and  affiime  the 
nature  and  appearance  of  folid  cords,  infomuch 
that  the  former  conditutes  ivhat  is  denominated 
the  round  ligament  of  the  liver. 

§  618- 

When,  in  the  foetus,  the  blood  is  conveyed 
from  the  inferior  vena  cava  to  the  right  fide  of  the 
heart,  the  greater  part  of  it  is  denied  a  pafifage 
from  thence  through  the  lungs,  and  is  therefore 
direfted  towards  the*  left  or  pofterior  auricle  of 
the  heart,-  by  the  valve  of  Eaftachius,  and  admit¬ 
ted  into  that' cavity  through  the  foramen  ovale. 

§  619. 

I'or  over  ihe  mouth  of  the  inferior  vena  cava, 
after  its  afeent  from  the  cavity  of  the  abdomen  in 
thefoetal  ftate,a  valveof  alunated  figure  is  extended, 
which,  in  honour  of  its  immortal  difcoverer,  has 
been  called  the  valve  of  Euflachius,  This  luni- 
form  body  is,  for  the  mod:  part,  gradually,  oblite- 
rated-as  life  advances,  although  in  the  foetal  flate  it 
appears  to  perform  the  important  office  of  directing 
the  blood,  emerging  from  the  abdominal  cavity, 
towards  an  orifice  to  be  fpoken  of  prefently,  which 

penetrates  the  feptum  fituated  between  the  two 
auricles  of  the  heart, 

^  62  c. 
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§  620. 

The  orifice  referred  to  in  the  preceding  para¬ 
graph  is  called  the  foramen  cvale^  through  which 
by  far  the  greater  part  of  the  afcending  column  of 
blood,  derived  immediately  from  the  inferior  vena 
cava,  is  conduced  into  the  left  aiiris  of  the  heart 
during  each  diaflole  of  the  auricles :  of  this  blood 
the  regurgitation  is  effeftually  prevented,  by  the 
elegant  falciform  valve  formerly  mentioned,  which 
is  clofely  fpread  over  the  foramen,  and  appears  to 
clofe  that  orifice  completely,  during  each  fyftolic 
motion  of  the  auricles.  During  the  lirft  years  of 
infancy  the  forameyi  ovale  is  in  part  clofed  by  means 
of  this  fmall  valve,  and  partly  obliterated  by  the 
gradual  but  flow  adhefion  of  its  fides  :  in  cor- 
refpondence  to  fuch  adhefion,  the  valve  of  Eufta- 
diius  itfelf  undergoes  alfo  a  flow  and  gradual 
diminution  in  point  of  fize,  till  fcarcely  a  wreck  of 
it  is  left  behind. 

621. 

Of  that  blood  which,  at  the  fame  time,  enters 
the  right  auricle  of  the  heart  from  the  fuperior 
vena  cava,"  a  very  fmall  portion  only  can  be  received 
by  the  lungs  of  the  foetus,  as  yet  in  a  weak  and  in- 
affive  condition  :  it  is  therefore  taken  up  by  the 
du£lus  arteriofzisy  from  the  trunk  of  the  pulmonary 
aitery  (of  which  this  duft  is  indeed  the  leading 
branch)  and  conveyed  by  a  dircft  and  fpeedy  route 

to 
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iO  the  aich  of  the  aorta,  without  paffing  through 
the  lungs  at  all.  Within  the  courfe  of  a  few  weeks 
nfter  the  birth  of  the  infant,  the  cavity  of  the 
duftus  arteriofus  is,  for  the  inoft  part  obliterated, 
and  its  parietes  or  walls  converted  into  the  i^ture 
and  appearance  of  a  denfe  and  firm  ligament. 

§  622. 

The  blood  being  propelled  through  the  trunk 
^  of  the  aorta,  that  portion  of  it,  deftined  to  be 
re-conveyed  to  the  fyilein  of  the  mother,  enters 
the  umbilical  arieries  (§  578.)  which  pafs  through 
the  annulus  umbilicalis^  on  each  fide  of  the  urachus , 
and  are,  m  like  manner,  after  the  birth  of  the 
infant,  converted  into  folid  imperforated  cords. 

§  623. 

As  the  lungs  perform  in  the  foetus  fcarcely  any 
fun^ion  at  all,  their  general  habit  and  appearance 
difter  very  materially  from  thofe  which  they  afl'ume 
after  the  infant  has  commenced  the  procefs  of 
relpiration.  Thus,  their  bulk  is  proportionably 
much  lefs,  their  colour  more  dark,  their  fubftance 
more  compaft,  and  hence  their  fpecific  gravity  ip 
much  greater,  that  when  immerfed,  recent  and 
free  from  .putrefaftion,  into  a  vefTcd  of  water,  thev 
fmk  inflantly  .to  the  bottom  ;  whereas,  on  the 
other  hand,  if  the  infant  has  been  born  in  a  livint. 
ate,  and  taken  m  air  by  infpiration,  thefe  vifeera" 
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for  the  moft  part,  float  on  the  furface  of  water,  or 
of  any  other  fluid  equally  ponderous.  The  right 
lobe  of  the  lungs  appears  to  poflefs  the  peculiar 
prerogative  of  being  dilated  a  little  fooner  than 
the,  left  by  the  incipient  influx  of  air  in  the  firfl  aft 
of  infpiration.  With  regard  to  the  other  pheno¬ 
mena  of  this  new  funftion  of  life,  they  were 
enumerated  formerly,  when  we  were  treating 
particularly  of  the  procefs  of  refpiration. 

§  624. 

From  the  obfervations  which  were  formerly 
propofed  011  the,  nutrition  of  the  foetus  (§  574, 
58 1.)?  h  he  very  eafily  perceived  that  the 
(late  and  condition  of  the  alimentary  tube  and  chy- 
lopoietic  fy/lem,  are  extremely  different  before, 
from  what  they  are  after,  the  birth  of  the  infant, 
thtfe  vifccra  being  in  the  firft  cafe  inert  and 
wholly  incapable  of  aftion.  Thus,  for  inftance, 
in  the  tender  embryo  of  only  a  very  few  months 
cxiftence,  the  larger,  are  perfeftly  fimilar  in  habit 
and  appearance  to.  the  /mailer,  intejlines;  but 
during  the  clofing  months  of  pregnancy  the  former 
portion  of  the  inteftinal  canal  (being  confiderably 
diftended  with  meconium)  appears  to  merit  unequi¬ 
vocally  that  name  by  which  it  is  afterwards  dif- 
linguilhed  from  the  latter. 
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§  625. 


The  meconium  is  a  peculiar  fpecics  of  faburra, 
of  a  green  colour,  fliaded  with  more  or  lefs  of  a 
brownifli  caft.  It  is  doubtlefs  derived  from  the 
inqiiiline  humours  of  the  foetus  itfelf,  more  efpe- 
cially  from  the  bile;  that  it  is  indeed  of  a  bilious 
origin  we  are  induced  to  believe  from  the  follow¬ 
ing  confideraticns: — Firjl^  becaufe  the  earlieft 
appearance  of  this  excrementious  fubftance  corref- 
ponds  exaftly,  in  point  of  time,  with  the  com¬ 
mencement  of  the  biliary  fecretion;  and.  Secondly^ 
becaufe  we  learn  from  accurate  obfervation,  that 
fiich  monflers  as  are  deflitute  of  a  liver,  have  their 
inteftines  fupplied  with  nothing  elfc  but  a  fmall 
quantity  of  colourlefs  mucus  inftead  of  the  more 
common  and  natural  meconium. 


§  626. 

In  the  new-born  infant  the  form  of  the  ccecum 
fs  alfo  very  widely  different  from  what  it  is  in  the 
future  periods  of  life;  and  this  intefline  is  then 
continued  in  a  dire^  line  with  the  ^ppcndicuLa 
vermiformis* 


Several  other  differences  and  peculiarities,  of  a 
fimilar  nature,  we  have  already  fpoken  of  on  parti- 


i^ar  occasions,  and  fliail'  here,  therefore,  only 
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glance  on  them  in  the  mod  brief  and  tranfient 
manner : 

They  are  the  Urachus  (§  579.)  the  membrana 
pupillaris  (§  259.)  and,  in  the  male  foetus,  the 
defeent  of  the  tejies  (§501*) 

A  few  additional  peculiarities  will  be  fpoken  of 
v/ith  more  propriety  in  the  following  feftion. 
Others,  as  being  of  Icfs  importance,  we  volun¬ 
tarily  pretermit  in  perfeft  filence, 

§  ‘628. 

The  prefent  appears  to  be  indeed  a  very  fit 
and  favourable  opportunity  for  calling  the  attention 
of  the  reader  to  three  parts  of  the  human  body, 
altogether  peculiar  in  their  nature  and  obfeure  in 
their  deftination,  which  are  of  ^  greater  propor¬ 
tional  fize  in  the  foetus  than  in  the  adult,  and 
appear  to  be  in  a  fpecial  manner  fubfervient  to 
the  economy  of  the  former.  The  true  and  une¬ 
quivocal  ufes  of  the  parts  now  in  contemplation 
have  not  as  yet,  however,  been  clearly  and  fatif- 
factorily  afeertained,  although,  anxioufly  fought 
after  by  the  combined  labours  of  numerous  and 
very,  rdpeftable  anatomifts.  Thefe  parts  arc 
defignated  by  the  name  of  glands,  although  their 
parenchyma  is  far,  very  far,  different  from  the 
<riandidar^  and  they  have  never'  been  difco\rered 

to 
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to  poffcfs  the  fainted  veflige  of  an  excretory  diiifl. 
They  are  denominated  the  thyroid  gland,  the 
thymus,  and  the  rencs  fuccenturiatati. 


§  629. 

The  thyroid  gland  is  fitiiatcd  on  the  anterior 
lide  of  a  cartilage  of  the  fame  name,  which  enters 
into  the  conformation  of  the  larynx.  It  confiHs 
of  twp  lobes,  and,  is  of  a  lunated  or  falciform 
figiii  e ;  in  the  foetus  it  is  diftendcd  with  a  lymplia- 
tic  fluid,  but,  as  life  advances,  becomes  gradually 
more  and  more  fpoliated  of  its  diflending  liquid. 


§  630. 

The  thymus  confills  of  a  mafs  of  lliining  and 
veiy  tender  flefii,  is,  in  like  manner  with  the  pre¬ 
ceding  fubftance,  bilobular,  now  and  then  divided 
into  two  diftinft  portions,  and  contains  alfo  occa- 
fionally  a  cavity  of  confiderable  dimenfions.  This 
body  is  fituated  beneath  the  middle  and  upper 
part  of  the  flernum,  and  afccnds  on  each  fide  even 
to  the  throat  itfelf;  in  the  foetus  it  is  large, 
irregular  in  its  figure,  and  abounds  with  a  juice  of 
a  milk-hke  nature;  but  as  youth  advances  it  ora- 
dually  diminilhes  in  fize,  until,  finally,  on  ‘’the 
acccflion  of  old  age,  it  is  fo  completely  obliterated 

as  to  exhibit  fcarcely  a  fltadow  of  its  former 
exillence*  • 
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§  631. 

Laftly,  The  E.enes  fuccatiuriataliy  (called  like- 
wife  glandule  fuprarenales^  capfiil<2  airabiliaricey 
&c.)  are  fituated  beneath  the  diaphragm,  reiling 
on  the  upper  extremities  of  the  kidneys.  In  adults 
they  are  not  only  diminiflied  in  fize,  but  are  alfo 
removed  to  a  fmall  diftance  from  the  contaft  of 
the  kidneys,  and  contain  a  dark  coloured  fluids 
which  in  the  foetus  is  more  inclined  to  a  pale  red. 


SECT.  XLVIII. 


OF  THE  INCREASE,  MATURITY,  AND  DECLINE 

OF  MAN. 


§  632. 

ItIaVING  hitherto  minutely  confidercd 
the  human  economy,  in  detail,  agreeably  to  the 
feveral  clalTes  into  which  its  phyfical  funftions  are 
divided,  nothing  further  remains  at  prefent  than 
to  take  a  general,  brief,  and  comprehenfive  fiirvey 
of  man  in  Iiis  tranfit  over  the  diverfified  ftage  of 
life,  and  thus  accompany  him,  from  his  earliefl 
vital  puife  in  an  cmbriotic  ftate,  throughout  the 

ieading.^.,^ 
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leading  revolutiens  and  teras  in  his  economy,  do'.?n 
,  to  the  final  termination  of , his  exiftence. 

§  ^33- 

Firji,  then,  about  the  third  week  after  concep¬ 
tion,  the  rudimentu!  organization  of  the  embryo 
appears  to  take  place  f§  575.):  about  the  fourth 
week  afterwards,  while  the  embryo  fiill  enjoys  an 
extremely  low  and  languid  degree  of  life,  border¬ 
ing  eren  on  that  of  a  vegetable,  it  is  fupplied  with 
the  firfi;  portion  of  genuine  red  blood  (§  13.) 
1  he  motion  of  the  co?-cidum  or  minute  heart,  has 
been  but  very  feldora  obferved  by  phyfiologifis  in 
the  incipient  human  embryo,  but  was  long  fince 
difcovered  by  Ariftptle  in  the  incubated  chick,  and 
has  been,  from  that  period,  defignated  by  -the 
name  of  the  fun8.m11  faliens. 

§  634. 

About  the  feventh  or  eighth  week  after  con- 
ception,  the  momentous  procefs  of  ojleogeny,  or 
the  generation  of  bone,  commences  in  the  human 
fubjeft.  Thofe  parts  where  offeous,  or  bony 
matter  makes  the  firfi:  depofitions  for  the  formation 
of  its  nuclei,  are  the  clavicles,  the  ribs,  the  verte¬ 
brae,  the  long  cylindrical  bones  of  the  extremities, 
the  mandible  or  lower  jaw,  and  certain  other 
bones  of  the  face,  &c.  Thofe  parts  again  where 
the  olTeous  depofitions  are  fecondary  in  point  of 

lime. 
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time,  are  -  fome  of  the  plain  bones  of  the  Ikull, 
fuch,  for  example,  as  the  frontal  and  occipital: — - 
while  the  bones  of  the  neck,  &c.  are  formed  at  a 
ftill  later  period. 

.  \ 

The  younger  the  embryo  is,  in  particular,  or  to 
proceed  on  a  more  extenfive  and  general  fcale, 
the  younger  the  human  fubjeft  is,  whether  before 
or  after  birth,  with  the  greater  rapidity  does  its 
growth  advance,  and  vice  verfa. 

§  635. 

About  the  middle  period  of  pregnancy,  the 
fcEtus  becomes  what  may  be  called  a  genuine  fub- 
jeft  of  vitality  or  life,  agreeably  to  the  rule  of 
difcrimination  laid  down  on  that  particular  point  in 
a  former  part  of  this  work  (§  585.)  About  the 
fame  time,  the  fecretion  of  certain  humours  make 
their  firfl:  appearance,  fuch,  for  example,  as  the 
fat  (§  38)  and  the  bile. 

S  636. 

As  the  foetus  advances  towards  maturity  the 
tender  hair  begins  to  pullulate,  the  nails  emerge 
into  view,  the  memhrana  pupillaris  gives  way 
(§  260),  and  in  the  male  fex  the  tejles  begin  to 
defcend  (§  505). 


1. 


§  637. 
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S  637. 

About  the  clofe  of  the  tenth  lunar  month,  the 
infant  is  finally  releafed  from  its  imprifonment  by 
means  of  parturition  (§  603);  after  which,  befides 
the  aftonilhing  revolutions  in  almofl  the  whole 
economy  of  its  fyfiem,  detailed  more  amply  and 
minutely  above,  it  is  alfo  fubjefled  to  various 
changes  in  its  external  habit  and  appearance j 
thus,  for  iriftance,  that  delicate  lanuginous  hair, 
with  which  the  face  of  the  new-born  infant  is 
overfpread,  difappears  by  degrees,  its  wrinkles  are 
gradually  obliterated,  its  anus  retires  within  the 
nates,  which  now  begin  to  be  flowly  protruded 
&c.  &c.  &c, 

§  638. 

^  he  infant  alfo  leains,  ^though  indeed  by  very 
flow  degrees),  the  exercife  of  the  various  faculties 
of  the  mind,  fuch,  for  example,  as  thofe  of  per¬ 
ception,  of  attention,  of  reminifcence,  of  ieftring, 

&c.  &c.  from  whence,  in  a  very  few  months  after 
birth,  it  is  fubjefted  to  dreams,  &c. 

§  639. 

The  organs  of  the  external  fenfes  undergo  alfo 
gradual  or  progreflive  improvements,  and  are 
advantod  to  ftill  higher  and  higher  degrees  of 
perfeftion,  fuch  as  the  external  ears,  the  interna! 

nares. 


204  OF  THE  INCREASE,  MATURITY, 


nares,  alfo  the  coverings  of  the  eyes,  fncli  as 
ihtw  fiipra-orbital  arches,  their  fupercilia,  &c. 

§  640. 

The  bones  of  the  craniurn  acquire,  in  the  mean 
time,  an  augmented  degree  of  firmnefs.  The 
fonticuU  or  chafms  between  the  different  bones* 
hre  gradually  arched  over,  and  about  the  eighth 
month  the  proccfs  of  dentition  commences. 

§  641. . 

The  infant  is  now  ready  to  undergo  ablaBation 
or  weaning,  being  furnifhed  with  teeth  for  the 
exprefs  purpofe  of  fubduing  more  folid  food,  and 
not  to  injure  the  papilla,  or  nipple  of  the  mother. 

S  642. 

About  the  dofe  of  the  firft  year,  the  infant 
learns  to  Hand  alone,  and  fupport  itfelf  in  an  erect 
pofttion,  the  greateft  and  moll  enviable  prerogative 
with  which  the  human  body  is  dignified. 

§  643. 

The  infant  being  thus  removed  from  its  mother’s 
breafl:,  and  poffefiing  the  ufe  and  command  of  its 
feet,  makes  daily  advances  in  growth,  and  im¬ 
proves  in  the  power  of  fpontaneous  motion,  while 
it  acquires,  at  the  fame  time,  another  very  import¬ 
ant  privilege  conferred  on  the  human  race,  namely, 

the  ufc  of  fpecch.  Ideas  which  have  become 

familiar 
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fainiliar  to  its  mind  it  now  begins  to  make  attempts 

to  exprefs  by  the  aid  of  that  important  organ  the 
iojigue^ 

§  644. 

About  the  feventh  year  of  life,  the  milk-teeth,- 
-  or  firh:  fet,  being  twenty  in  number,  drop  out  by- 
degrees,  and  are  replaced  in  a  feries  of  years  by 
a  fecond  dentition,  confilting  of  thirty-two  peren¬ 
nial  or  permanent  teeth. 

§  ^^5’ 

During  this  period  of  infancy  the  memory  far 
furpalTes  in  ftrength  and  ferfeaion  the  other  pow¬ 
ers  of  the  mind,  and  appears  to  be  indeed  in  a 
very  peculiar  manner  adapted  for  receiving  and 
retaining  the  figns  of  things ;  whereas  after  .the 
fifteenth  year  of  life,  the  glowing  powers  of  the 
imagination  ufually  gain  the  afcendency. 

§  646. 

^  This  fuperior  flrength  and  a6fivity  of  the  ima¬ 
gination  very  happily  manifefis  itfelf  throughout 
thofe  years  of  life  in  which  the  human  fubjeft  is, 
by  a  variety  of  ftriking  and  very  important 
changes  in  the  body,  gradually  prepared  for  the 
foture  performance  of  fuch  funftions  as  conllitute 
the  charafteriftic  diftinffions  between  the  two 
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§  647. 

Shortly  after  this  period  the  mammte  or  breads 
of  the'feraale  fubjeft  begin  to  fwell,  the  chin  of 
the  male  becomes  clothed  in  a  mantle  of  coarfer 
down,  and  a  variety  of  other  phenomenon  occur 
in  each  fex,  which  ferve  in  like  manner  to  an¬ 
nounce  the  gradual  approach  of  puberty :  thus, 
in  the  female  the  catamenia  begin  to  flow ;  while 
in  the  male  the  fecretion  of  a  true  femen  com¬ 
mences,  which  is  uniformly  accompanied  by  a 
more  luxuriant  crop  of  beards  and  a  very  driking 
change  in  the  voice  from  a  fhriiler  to  a  graver 
tone. 


About  the  fame  time  the  fexnal  injlincl  (§  '289.) 
that  fpontaneous  and  potent  call  of  nature,  is  fird 
awakened  into  action,  and  man,  now  in  the  blof- 
fom  of  life,  is  fitted  and  inclined  to  venereal  en¬ 
joyments. 


§  648. 

The  crijts  or  precife  period  of  puberty  cannot 
by  any  means  be  accurately  afeertained.  It  is  >  , 

much  varied  by  diverfities  of  climate  and  of  tem¬ 
perament.  In  general,  however,  it  occurs  earlier 
in  the  female  than  in  the  male  fex  ;  thus,  in  our 
climate  females  may  be  faid  to  have  arrived  at 
this  intereding  period  againd  the  fifteenth,  but 
males  not  before  the  twenrieih  year  of  life. 

§  649. 
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§  649. 

Shortly  after  the  above  period  the  human  body 
finally  ceafes  to  increafe  \n  Jiature ;  this  particular 
IS  alfo  influenced  and  greatly  diverfificd  by  differ¬ 
ence  of  climate,  not  to  mention  the  countlefs  va¬ 
rieties  that  are  exhibited  relative  to  this  point, 

not  only  by  difterent  individuals,  but  even  by 
whole  families.  ^ 


■  §  650. 

About  this  period  alfo  the  eplphyfes,  which  had 

been  hitherto  diftinguiflied  from  the  bones  to 

which  they  were  attached  by  very  vifible  lines  of 

eparation,  become  fo  intimately  united  to,  and  fo 

completely  coalefce  with  thefe  bones,  that  not  a 

veftige  IS  left  to  ferve  as  a  memento  of  their  for- 
filer  diflinaion. 


§  651. 

With  refpea  to  the  term  of  perfea  .nanlmd, 
which  conflitutes  indeed  the  moft  lengthy,  as  well 
as  moft  ufeful'and  important  period  of  human 
life,  we  find  it  charafterifed  by  the  higheft  de¬ 
grees  o’i  vigour  and  uniformity,  when  wc^examin- 
funaions  of  the  body,  and  by  that  moft  inva¬ 
luable  prerogative,  maturity  of  judgment,  when 
we  take  into  confideration  the  faculties  of  the 
mind.  Throughout  this  interefting  period  the 

lamp 
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'  lamp  of  human  life  blazes  with  the  higheft'degree 
'  of  mtenfey  and  fpkndor. 

§  652. 

The  heralds  ^vh^ch  unerringly  announce  the  m- 
trufive-  approach-  old  age-  are,  in  females,  the 
celTat-ion  of  the  cat^amenia,  (§•  males,  a 

languid  propenfity  to  venereal  gratifications,  and- 
in  both  an  invafion  of  what  is  called  the  rigidity 
■  or  drynefs  of  old  age,  with  a  flow  but  fcnfible  de- 
clination  of  the  vis  vita,  or  aggregate  power  of 
performing  the  Yarious  fonSionS’  of  life. 

§• 

Finally,  the  frigid  reign  of  the  ultimate  degree 
of  old  age  is'ftrongly  charaacrifed  by  the  follow¬ 
ing  concomitant  phenomena,  namely,  a  fluggillr* 
nefs  and  increafmg  dulnefs  of  xXscfenfes,  both  ex¬ 
ternal  and  internal,  an  irrefiflible  call  for  longer 
indulgence  in  fleep,  and  a  torpidity  and  languor 
in  all  the  funaions  of  the  animal  economy.  The 
hairs  aflame  a  filvery  gray,  and  fall  m  part  from 
their  exalted  fituation.  The  teeth  theirrfelves 
•  drop  fpontaneoufly  from  their  declining  fockets. 
The  neck  is  rto  longer  able  to  fupport  the  head, 
,  tlor  the  tottering  legs  to  fuftain  the  weight  of  the 
incumbent  body.  Even  the  bones  themfelves, 
thofe  indilirenfible  fulcra  of  the  whole  machine. 


are  obliged  to  bear  a  part  in  this  irremediable 
and  univerfal  decay. 

§  654. 

"We  have  thus  arrived  at  length  to  the  remote 
ultimatum  of  phyfiology,  namely,  deat^  without 
di/eafe,  or  the  euthanafia  of  old  age.  To  condudl 
and  prptraft  human  life  to  this  only  natural  ter¬ 
mination  (the  caufes  of  which  are  fufficiently  ob¬ 
vious  from  what  has  been  already  laid  down)  con- 
ftitutes  indeed  the  alpha  wA  omega,  i.  e.  the  foie 
and  exclufive  end  and  objeft  of  the  healing  art. 


.t.  •  '  V 
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§  6.55. 

^  Hhc  phenomena  of  this  natural  death  (as  obferved 
in  man  when  about  to  refign  himfcif  to  its  potent 
grafp),  are,  a  coldnefs  of  the  extremities,  a  lofs 
of  the  brilliancy  of  the  eyes,  a  very  fmall  and 
flow  pulfe,  accompanied  with  intefmiffions  pro- 
grelhvely  increafing  in  frequency,  and  laftly  a  flow 
refpitatjon,  which  by  a  more  forcible  aft  of  cx- 
fpiration^  is  ^t  length  clofed  for  ever. 

In  the  live-difleftions  of  animals  belonging  to 
the  .clafs  mammalia,  there  is  a  convenient  oppor¬ 
tunity  for  obfcrving  the  lafl:  exertions  of  the  heart, 
from  which  it  appears,  that  the  right  ventricle 
and  auricle  of.that  vifcus  refill  the  encroachments 
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of  death  longer,  and  continue  the  motions  of  life 
to  a  later  period,  than  the  left. 

§  656. 

Coldnefs  accompanied  by  rigidity,  a  cadaTerous 
ftench,  but  more  efpecially  a  flaccidity  of  the  cor¬ 
nea,  and  a  hiatus  or  gaping  of  the  anus  afcertairi 
in  the  mofl  unequivocal  manner  the  complete  death 
of  the  body.  When  in  the  corpfe  an  aggregate 
colleBion  of  all  thefe  figns  occur  at  once,  not  even 
the  fceptical  Pliny  himfelf  could  find  room  to  inter- 
pofe  the  fhadow  of  a  doubt  refpefting  the  complete 
extinftion  of  animal  life, 

§657- 

To  afeertain  with  definitude  the  natural  ierr)\oi 
the  life  of  man,  (or  to  point  out  that  period 
which  may  be  confidered  as  the  more  frequent  and 
regular  goal  or  ue  plus  ultra  of  human  exiftence}, 
Is,  indeed,  a  matter  attended  with  the  utmoft  diffi¬ 
culty.  I  have  notwithflanding  learnt,  from  exa¬ 
mining  with  care  and  comparing  with  accuracy,  a 
great  number  of  bills  of  mortality,  that  a  confider- 
able  proportion  of  fuch  Europeans  as  are  advanced 
in  years  reach,  but  that  very  ieiw  of  them  pafs, 
the  eightieth  and  fourth  year  of  life, 

§658. 
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§  658. 

We  may  obferve  upon  the  whole,  that  in  con¬ 
sequence  of  the  weaknefs  and  tender  fufceptibility 
of  infancy  and  childhood,  the  intemperance  and 
irregularity  of  an  infinitude  of  adults,  the  incon- 
trolable  violence  of  difeafes,  and  a  countlefs 
multitude  of  fatal  cafualties,  not  more  of  mankind 
than  Seventy  eight  in  a  thoufand  refign  their  lives 
to  that  fpecies  of  death  now  under  confideration, 
namely  death  without  difcafe.  Notwithflanding 
the  truth  and  authenticity  of  the  preceding  obfer- 
vation,  yet  on  making  a  genuine  eftimate  oi human 
longevity  and  comparing  it,  under  Similar  circum- 
ftances,  with  that  of  the  other  fubjefls  belonging 
to  the  clafs  mammalia,  whofe  natural  term  of 
exiftence  is  known  to  us,  it  will  evidently  appear 
that,  except  the  bafelefs  declamations  ol  fophifl] 
regarding  the  miferies  of  human  life,  nothing  can 
be  more  unfounded  and  irrational  than  their  fplen- 
^id  and  .verbofe  effufions  reSpefling  its  brevity. 


/ji: 


1 


.  f*  • 


-  ! 

'  ..  A 

'J 

■y 

' 

■  ;.ri 

■ 

'i 

.  > 
'. .  i 

'i 


i. 


^uf  rH 


APPENDIX, 

IN  WHICH  IS  EXHIBITED  A 

Condenfed  and  Summary  View 

QV  THE 

EXISTING  DKCOyERIES  AND  SPECULATIONS 

Relative  to  the  Subjeft  of,  what  is  ufually  denominated, 

» 

ANIMAL  ELECTRICITT. 


Steady  and  uniform  as  the  lapfe  of 

time  itfelf,  are  the  exertions  made  by  the  enter- 
prize  and  induftry  of  man,  to  fhed  light  on  the 
.arcana  or  fecret  procejfes  of  nature.  In  proportion 
as  fuch  laudable  attempts  are  profecuted  with 
boldnefs  and  crowned  with  fuccefs,  rcm/ancns  and 
tyrovms  take  place  in  the  -various  branches 
of  phyfical  fcience.  Revolutions  derive  birth  from 
the  deteftion  of  error,  while  improvements  refttit 
from  the  d.fcovery  of  truth.  On  the  repudiation 
of  falfe  principles  m  fcience,  as  well'  as  on  the 
develppement  of  new  ones  deduced  from  the  reci- 

^3  procal 
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procal  concurrence  of  numerous  and  uiiequivoca! 
fafts,  it  is  not  without  the  fanftion  of  reafon  and 
propriety  that  new  fyftems  are  forthwith  compiled, 
digefled  and  ufliered  into  the  world. 

For,  to  be  complete  and  fatisfaftory,  a  fyftem 
in  any  branch  of  fcience,  fhould  embrace  and  ar¬ 
range  in  order  all  the  well  authenticated  principles 
fpontaneoufly  refulting  from  fafts  already  afcer- 
tained  and  obfervations  already  made,  relative  to 
that  particular  branch.  A  fyftem  lefs  general  and 
comprehcnfive  in  its  fcope  than  this,  fhould  be 
deemed,  at  befl:,  but  defeftive  and  partial,  and 
received  as  the  abortive  produ(5iion  of  a  mind 
deficient  in  point  of  information. 

Of  the  former  defeription  was  the  famous  phy- 
1  fiological  fyftem  of  Baron  Haller,  at  the  time  its 

illuftrious  author  firft  fubmitted  it  to  the  eye  of  the 
world.  That  excellent  phyfician  and  philofopher 
grafped  in  his  acute  and  comprehcnfive  mind,  and 
detailed  at  large,  in  the  work  to  which  I  here 
allude,  all  the  authentic  and  well  defined  prineb 
pies  refulting'  from  the  infinitude  of  fafts  with 
which  the  fcience  of  phyfiology  was  at  that  time 

enriched. 

But  all  fyftems  are  ftationary  and  have  been  as 

jet.  imperfeft,  while,  happily  for  the  intereft  of 

man. 
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man,  improvements  in  fcience  are  progreffive  and 
advancing  towards  perfeftion.  In  the  conrfe  of  a 
few  years,  fuch  a  blaze  of  phyfical  light  was  dif- 
fufed  abroad  by  the  induftry  and  ingenuity  of 
philofophers  in  general,  but  of  phyficians  and 
chemifls  in  particular,  that  the  deficiencies  and 
errors  of  the  Baron’s  elaborate  fyfiem  were  ren¬ 
dered  obvious  to  the  mod  weak  and  inattentive 
obferver.  In  the  important  dodrines  refpedling 
the  caufes  of  animal  heat  and  the  nature  and 
purpofes  of  refpiration,  in  particular,  entire  revolu¬ 
tions  were  eifefted  by  the  numerous  and  ingenious 
difcoveries  of  chemids  in  that  branch  of  fcience 
denominated' aerology. 

To  fupply,  as  far  as  poffible,  the  deficiencies 
of  this  fydem  of  Haller,  and  to  circumvent  the 
errors  which  the  authority  of  fo  celebrated  a  cha- 
rafter  might  tend  to  diffufe  throughout  the  minds 
of  his  numerous  readers,  became  defiderata  of  no 
fmall  moment  in  the  fcience  of  phyfiology. 

The  mod  effeftual  method  of  accomplldiing  thefe 
defirable  ends  was  too  obvious  to  efcape  difcovery. 
For  as  violence  is  mod  efFeftually  repelled  by 
counter  violence,  and  one  difeafe  not  unfrequently 
removed  from  the  animal  fydem  by  the  impetuous 
invafion  of  another,  fo  in  like  manner,  in  fcience, 
the  defefts  of  one  fydem  are  mod  advantageoufly 
.  ^  O  4  fupplied 
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fupplied,  and  its  errors  moft  elFeflually  contro^ 
verted  and  expofed,  by  the  plenitude  and  unequi. 
vocal  certainty  of  the  principles  of  a  rival  fyftem. 

This  truth  did  not  cfcape  the  obfervatibn  of  that 
learned  and  acute  profeflbr,  of  Goettingen,  who 
now  fills  the  chair  which  was  fornicrly  rendered 
vocal  by  the  eloquence  of  the  immortal  Haller. 
Need  I  add,  that  profeflbr  Blumenbach  is  the  man 
£0  whom  I  allude — a  man,  for  the  completion  of 
whofe  greatnefs  and  utility  in  phyfical  fcience^ 
nature  and  art  appear  to  have  all  but  exhaufted 
their  abundant  refources  I  For  induflry  and  perfe- 
verance  in  the  colleftion  of  materials,  for  powers 
to  combine  and  arrange  materials  when  thus  col- 
lefted,  and  for  ingenuity  and  acumen  to  deduce 
and  fpeculate  from  fuch  combination  and  arrange¬ 
ment,  the  prefent  age  certainly  bbafts  few— too 
few  phyfiglogifts  who  may  be  fet  in  competitibu 
with  'the  illuftrious  Blumenbach. 

For  this  phyfician  and  philofopher  was  rcferved 

« 

the  honourable  and  important  talk  of  collefting, 
digefting  and  conligning  to  publicify,  a  fyftem  of 
phyfiology  deftined  to  fu'pply  the  deficicndes  and 
eorreift  the  errors  of  that  which  had  already 
refulted  from  the  labours  of  his  celebrated  friend 
and  predecelTor.  The  fyftem  of  p'rdfelfor  Blufhen- 
bach  was,  like  that  of  Baron  Haller,  perfedf  and 
■  complete 
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complete  at  the  time  in  which  it  was  handed  to 
the  world.  There  exifted  not,  at  that  period,  an 
cllabliflied  principle,  nor  fcarcely  even  a  probable 
conjefture  in  phyfiology,  with  which  he  was  not 
minutely  ac(^uainted,  and  which  he  did  not  draw 

into  the  extenfive  and  powerful  vortex  of  his 

fyflem. 


Plad  the  fcience  of  phyfiology  been  finally  com¬ 
plete  at  the  time  in  which  profeffor  Blumenbach 
wrote,  the  indufiry,  the  iinmenfe  refources  and 
the  comprehenfive .  talents  of  that  philofopher 
would,  no  doubt,  have  quire  precluded  the  necet 
Cty  of  future  fyftcms  in  this  branch  of  fcience. 
But  in  the  unfathonned  depths  of  the  animal 
cSconomy  more  arcana  yet  exifted — ^more  terra 
incognita  lay  yet  -unexplored,  and  further  re- 
•fearches  of  enterprife  were  therefore  elTentiuI. 

(By  the  combined  labours  of  experimental  phyfi- 
'ologifls  in  different  -parts  of  the  world,  this  branch 
■of  fcience  Was  at  length  matured  for  givinp^  birth 
to  2.not\\tr  >difcrovery,  which  will  probably  be  found 
of  equal  iimportance,  in -explaining  the  phenomena, 
and  in  removing  the  difeafes  of  the  animal  fyftcm, 
W'lth  that  which  configned  to  immortality  the  name 
of  the  illuftrious  Harvey.  The  difeovery  to  which 
I  -at -prefent  to  direft  the  attention  of  the 
reader  is  that  of,  what  is -ufually  called  animal 

V. 

^U^ricity^ 


i. 


APPENDIX 


213 

eleBriclty^  or,  of  the  exiftence  and  operation  of  a 
fluid  extremely  fimilar  to  eleftricity  in  the  living 
animal  fyftem.  For  the  fortunate  Galvani  pro- 
feflbr  of  anatomy  at  Bologna,  was  referved  the 
honour  of  lighting  by  accident  on  this  beautiful 
and  divine  difeovery — a  difeovery  which  entitles 
its  author  to  be  ranked  with  the  great  promoters 
fcience  and  the  eflential  benefaftors  of  man. 

That  filch  a  fluid  did  aftually  cxirt:  in  the  bo¬ 
dies  of  animals,  had  been  long  fufpefted  by  phy- 
fiologifls  and  other  fpeculative  philofophers.  The 
matter  refted  however  on  pure  conjefture  alone, 
and  was  yet  unfanftioned  by  the  tefts  of  experi¬ 
ment  and  obfervation.  The  apparent  intricacy 
of  the  fuhjeft  deprefled  the  hopes  of  the  boldeft 
experimenters,  and  the  fubtlety  of  the  inveftiga- 
tion  feemed  to  throw  an  infurm.ountable  bar  in  the 
road  to  fuccefs.  But  accident  not  unfre(|uently 
does  more  for  the  real  advancement  of  fcience, 
than  boafted  genius  and  induflry  are  able  to  ac- 
complifli.  It  was  accident  that  firfl:  fuggeited  to 
the  celebrated  Gallileo  the  conitruaion  and  ufc 
of  that  optical  inflrument  denominated  the  tele- 
jeope — It  was  accident  which  firfl  led  the  immortal 
Newton  to  the  original  conception  of  thaw  prin¬ 
ciple  of  gravitation,  by  which  he  afterwards  ex- 
plained,  with  fuch  facility, -the  movements  and  ex- 

quifite  balance  of  the  material  univerfe.  And  it 

was. 
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Was,  m  like  manner,  accident — fortunate  accident, 
that  firft  fiiggefted  to  the  induftrious  and  acute 
Galvani  the  mode  of  experimenting,  with  efFcft, 
on  the  intricate  fubjeft  oi'anbnal  eledriciiy — a 
fubjefi  which  may  poffibly  be  deflined  as  the  only 
proper  duetto  condud  future  phyfiologifts  to  the 
genuine  fprings  and  principles  of  life  itfelf. 

Whilfl:  the  profeffor  (alluding  to  Galvani} 
was  engaged  in  dilTefting  a  frog  in  a  room  where 
Pome  of  his  friends  were  aniufing  themfelves  with 
an  electrical  machine,  one  of  them  drew  a  fpark 
from  the  conductor,  at  the  fame  time  that  the 
profeffor  touched  one  of  the  nerves  of  the  animal. 
In  an  inftant  the  whole  body  of  the  frog  w’as 
fliook  by  a  \doIent  convulfion.  The  profeffor 
was  aftonifhed  at  the  phenomenon,  and' believed 
it  owing  to  his  having  wounded  the  nerve  j  to 
affure  himfelf  whether  this  was  really  the  cafe, 
he  pricked  it  with  the  point  of  his  knife,  without 
any  motion  of  the  body  being  produced  ;  he  now 
touched  the  nerve  with  the  inffrument  as  at  firff, 
and  ordered  a  fpark  to  be  taken  from  the  machine, 
on  which,  the  contractions  were*  renewed.  The 
experiment  was  repeated  a  third  time,  but  the 
animal  remained  motionlefs ;  however,  upon  per¬ 
ceiving  he  held  his  fcalpel  by  the  handle,  w^hich 
was  of  ivory  (a  bad  conductor},  he  changed  it 

for 


for  a  metallic  one,  and  re-excited  the  movements, 
which  he  conftantly  failed  of  doing  whilft  ufing 
an  eleftric  fubftance. 

After  having  made  a  number  of  experiments 
with  the  eleft  ical  machine,  he  refolved  to  profe- 
cute  the  fubjeft  with  atmofpheric  eleftricity*  To 
this  end  he  raifed  a  conduftor  upon  the  roof  of 
his  houfe,  from  which  he  brought  an  iron  wire 
into  his  room,  and  to  this  attached  metal  con- 
duftors,  conneSed  with  the  nerves  of  the  animals 
deflined  to  be  the  fubjccls  of  his  experiments, 
and  to  their  legs  he  tied  wires,  which  reached  the 
floor.  Confiderable  movements  were  obferved  in 
the  animals,  whether  of  cold  or  warm  blood, 
whenever  it  lightened.  Thefe  preceded  thun¬ 
der,  and  correfponded  with  its  intenfity  and  re¬ 
petition,  and  even ’When  it  did  not  lighten  the 
movements  took  place  when  any  fliormy  cloud 
pafled  over  the  apparatus.^^ 

Profeflbr  Galvani  one  day  fufpended  fomc 
frogs,  perhaps  with  fimilar  views,  on  metal  hooks, 
fixed  in  the  fpine  of  the -back,  upon  the  iron  rail¬ 
ing  of  his  garden  ;  feveral  times  he  remarked  that 
,  thefe  animals  contra6led,  and  appeared  to  receive 
fliocks ;  at  firfl  he  conceived  the  movements  were 
owing  to  changes  in  the  atmofphere,  but  a  more 

fcrupulous 
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fcrupulous  examination  undeceived  him*  Having 
placed  a  prepared  frog**^  upon  an  iroil  plate  in  his 
room,  and  happening  with  his  diffefting  forceps  to 
prefs  it  againft  the  plate,  he  obferved  the  move¬ 
ments  to  take  place.  This  experiment  fiiccecded 
with  all  metallic  bodies,  but  more  particularly  well 
with  filver;  non-ccndufting  fubftances  were  not 
proper  for  it.  From  this  period  our  author  bep^an 
to  fufpea  the  animal  poffeffed  an  eleftriciry  of  its 
own  ;  and  in  this  fufpicion  he  was  further  con¬ 
firmed  by  the  following  circumftance  : — He  held 

*  That  the  reader  may  not  be  entirely  ignorant  of  what  is’ 
meant  by  a  prepared  frog,  I  take  the  liberty  of  prefenting 
him  with  the  following  brief  extract  from  the  firfl  experi¬ 
ment  detailed  in  Dr.  Valli’s  publication:  “  My  fir  ft  experi¬ 
ment  was  made  on  a  frog,  in  the  following  manner :  I  opened 
the  abdomen  in  order  to  lay  bare  the  fpine  of  the  back,  and 
difcover  the  crural  nerves  which  iifue  from  it  5  a  few  lines 
above  tnis  point  I  cut  the  animal  in  two,  and  by  palling  my 
iciflars  immediately  under  the  origin  of  thefe  nerves,  re¬ 
moved  the  remaining  portion  of  the  vertebral  column,  fo 
as  only  to  leave  the  vertebra  which  united  the  bundle  of 
nerves.  Having  enveloped  this  portion  of  the  vertebrce  with 
a  piece  of  ftieet  lead,  with  one  end  of  a  metal  condudor,  I 
touched  the  coated  part,  and  with  the  other  the  furface  of 
the  thighs,  which  had  been  previoufty  ftripped  of  the  fkin. 
The  movements  were  violent,  and  continued  for  a  long  time,^’ 
See.  In  general,  throughout  the  whole  of  this  phyficiards 
expertmental  treatife,  when  one  or  more  of  the  nerves  of  an 
animal  are  coated  with  (hcet-lead  or  any  otlier  metal,  that 
animal  is  laid  to  be  prepared. 
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a  .prepared  frog  by  a  hook  with  one  hand,  fo  as 
to  let  its  feet  reft  upon  the  bottom  of  a  fmall  fil- 
ver  cup,  which  he  happened  unintentionally  to 
ftrike  with  the  other.;  at  the  inftant  the  body  of 
the  animal  fell  into  violent  convulfions.  If  one 
perfoH  held  the  prepared  frog,  and  another  touch¬ 
ed  the  cup,  no  movements  were  excited.  The 
profeffor  being  now  aware  of  the  neceftity  of  a 
communication,  undertook  a  feiies  of  experiments 
for  the  farther  inveftigation  of  this  fubjefl.  He 
firft  placed  a  prepared  frog  upon  a  non-conduft- 
ing  furface,  and  brought  one  end  of  a  conduftor 
in  contaft  with  the  hook  which  fecured  the  ani¬ 
mal,  and  with  the  other  touched  its  feet,  on  which 
the  contractions  took  place.  When  the  conduc¬ 
ing  arch  was  interrupted  by  a  non-condufting 
fubftance,  the  frog  remained  motionlefs, 

No  fooner  had  profeftbr  Galvani  publiftied  to 
the  world  his  experirnents  on  animal  eleCricity, 
than  their  fame  difpread,  fwift  us  the  intangible 
fluid  which  they  regarded,  throughout  the  diifer- 
ent  parts  of  Europe.  Animal  eleftricity  became, 
in  a  fliort  time,  a  fubjeC  of  very  interefting  fpecu- 
lation  to  medical  philofophers.  Among  the  feve- 
ral  phyfiologifts  who  entered  the  lifts  in  this  in¬ 
veftigation,  the  moft  diftinguiihed  whofe  writings 
have  fallen  into  my  hands,  are  Dr.  Valli,  an  Italian 

phyfician,  from  v.Eofe  publication  the  preceding 

account 

I 
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account  refpefting  the  firh  difcoverles  of  Galvani 
is  extrafted,  and  Mr.  Fowler,  a  native  of  the 
ifland  of  Great  Britain. 


Doftor  Valli  appears  to  have  led  the  van  of 
thofe  philofophical  charafters  who  firfl:  co-ope¬ 
rated  with  the  celebrated  Galvani  in  inveftigating 
that  animal  fluid,  the  exiftence  of  which  had  been 
fo  long  fufpefted,  but  fo  lately  realifed  by  aftual 
•experiment.  After  repeating  mod  of  the  experi- 
/ments  of  his  predecelTor  in  this  branch  of  phyfics, 
the  Doflior  proceeded  to  a  feries  of  new  experi¬ 
ments,  moftly  conceived  and  inflituted  by  himfelf. 

r 

The-objeas  which  he  appears  to  have  kept  ftea- 
dily  in  view  throughout  the. whole  courfe  of  his 
^^P^timents  and  obiervations  were^  to  afeertain 
the  nature  of  the  animal  fluid  difeovered  by  the 
profeflbr  of  Bologna,  and  to'determine  its  inju- 
ence  and  niedlujti  of  operation  in  the  animal  eco¬ 
nomy.  In  the  profecution  of  thefe  ends  the  Doc¬ 
tor  has  doubtlefs  difplayed  all  that  induflry  and 
patient  perfeverance,  fo  elTentially  requifite  in  the 
charafter  who  would  fuccefsfully  inquire  of  na¬ 
ture,  through  the  medium  of  experiment.  I  am 

forry  , however,  to  obferve,  that  all  his  experiments 

were  no.  conceived  and  i.ffi.u.ed  with  S<,nn,T 

genuity,  and  perhaps  I  may  add,  not  executed 
with  equal  aceurayy  and  definitude.  Many  of 


them  appear  to  have  been  inflituted  without  a  di- 
reft  reference  to  any  fpecific  or  particular  end— 
Equally  unhappy  with  regard  to  conception,  inde¬ 
finite  with  refpeft  to  their  nature,  and  inconclu- 
five  in  point  of  refult,  they  leave  no  imprejjions 
on  the  mind  of  the  reader,  fave  thofe  of  difap^ 
pointment  and  regret — regret  that  a  charafter  ‘of 
fuch  learning  and  induftry  fliould,  notwithfland- 
ing,  interrogate  nature  with  fo  little  meaning,  and 
{I  am  forry  to  add)  with  fo  little  fuccefs. 

The  preceding  obfervations  mull;  be  confidered 
only  in  the  light  of  general  rules,  and .  as  fuch, 
are  liable  to  numerous  exceptions.  Many  of  the 
experiments  of  Dr.  Valli  are,  doubtlefs,  both  in¬ 
genious  and  valuable  ;  and  I  even  entertain  the 
utraoft  confidence,  that  the  period  will  yet  arrive, 
when  the  whole  of  them,  that  are  afeertained 
and  related  with  juflnefs  and  definitude,  wall  be 
made  fubfervient  to  the  eftablifliment  of  general 
and  ufeful  refults.  At  prefent,  however,  they 
{land  in  an  infulaied  fiate,  completely  detached 
from  praaical  conclufions,  and  difeonneaed  from 
all  known  principles  in  phyfical  fcience. 

After  a  feries  of 'experiments  fufficiently  lengthy 
and  tedious,  the  Doaor  conceived  himfelf  une¬ 
quivocally  authorifed  to  conclude,  that  the  animal 
•fluid  of  Galvani,  was  entirely  the  fame  with  the 
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fubtle  matter  of  eleflricity.  This  conclufion  he 
r-lleges  to  be  the  fpontaneous  and  ncceffary  refult 
of  the  following  pofitions,  which  he  delivers  as 
fubftantiared  and  confirmed  by  aftiial  experiment. 

“  Firfi,  fiibfiances  which  condmfi:  ele^Iricity, 
are  tonduftors  likewife  of  the  nervous  fluid.” 

2r//y,  Subflanccs  W’hich  are  not  conduftors 
of  clcaricity,  do  not  condud  the  nervous  fluid.” 

■  idly,  Non-conduaing  bodies;  which  acquire 
-by  heat  the  property  of  conduaing  elearicity, 
preferve  it  likewife  for  the  nervous  fluid.” 

“  ^thly.  Cold  at  a  certain  degree,  renders  water 
a  non-conduaor  of  ekaricity,  as  well  as  of  the 
-nervous  fluid.” 


“  The  velocity  of  the  nervous  fluid  is, 

as  far  as  we  can  calculate,  the  fame  with  that  of 
electricity/^ 

Gthly^  The  obflacles  which  the  nerves,  under 
certain  circumflances,  oppofe  to  ekaricity,  they 
piefent  likewife  to  the  nervous  fluid.” 

“  7%,  Attraaion  is  a  property  of  the  ekaric 

fluid,  and  this  property  has  been  difeovered  in  the 
nervous  fluid.” 


VOL.  n, 


Havins 

9 


^24  APPENDIX. 

Having  enumerated  and  detailed  the  foregoing" 
arguments,  the  Doftor,  in  an  effufion  of  triunnph^ 
fubjoins,  We  here  fee  the  greateft  analogy  be^ 
tween  thefe  fluids ;  nay,  I  may  even  add,  the  eha- 
rafters  of  their  identity/’ 


As  an  additional  fupport  to  the  fame  opinion, 
Dr  Valli  adduces  the  peculiar  and  flrlking  pheno¬ 
mena  exhibited  by  the  torpedo^  the  gymnoUis  elec- 
irieus,  the  filurus,  &c.  which  proceed,  as  he 
alleges,  from  a  fluid  in  every  refpeft  the' fame 
with  that  which  was  difeovered  in  frogs,  by  the 
profeffor  of  anatomy  at  ISologna.  As  the  Doftor, 
however,  has  advanced  nothing  in  confirmation  of 
fuch  entire  famenefs,  fave  a  certain  remote  analogy 
which  he  fays  he  has  difeovered  between  the  muf- 
cles  of  animals,  and  the  electrical  apparatus  of  the 
torpedo,  the  gymnotus,  &c.  it  is  obvious  that  this 
latter  argument  will  but  very  flightly  imprefs  the 
philofophical  phyfiologifl,  who  founds  his  belief 
of  principles  on  factsy  rather  than  on  vague  and 
vifionary  conjedures. 


Having  thus,  as  he  fuppofed,  fatisfafforily  afeer- 
tained  the  identity  of  the  nervous  with  the  elearic 
fluid,  he  next  proceeds  to  fpeculations  on  its  in^ 
fiuence  in  the  diverfified  movements  and  funflions 
of  the  animal  economy.  To  ixie,  however,  I  muft 
confefs,  the  greater  part  of  this  fpeculative  invef- 
ligation,  appears  to  be  rather  the  effervefeent 
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cfiufions  of  an  imagination,  heated  to  excefs  in  a 
favourite  purfuit,  than  the  folemn  decifions  of  a 
tranquil  and  unbiaffed  underjianding,  I  acknow- 
ledge  iiiyfclf  unable,  in  many  inftances,  to  difcern 
the  necelTary  nexus  or  affinity  between  his  con- 
clufions,  and  the  fafts  from  which  they  are  de¬ 
duced  ;  or  perhaps  I  may  fpeak  my  fentiments 
more  fully  when  1  fay,  that  the  learned  author 
appears  not  unfrequenily  to  have  fubftituted  mere 
hypothetical  allegations,  'for  fair  and  logical  conclu- 
/tons — tbc  vacant  refults  of  his  own  conjeftures, 
for  genuine  principles  developed  by  experiment, 

'  and  afcertained  by  obfervation.  It  very  often 
happens,  that  by  attempting  to  embrace  too  much 
under  a  fingle  caufe,  we  extend  the  tortured 
principle  beyond  its  natural  limits,  and  thus,  to 
appearance,  weaken  or  render  doubtful  its  influ¬ 
ence,  even  on  thofe  phenomena  which  it  immedi- 
ately  regards.  T.his  obfervation  applies  with  too 
much  propriety  and  force,  to  the  fpecu-lations  of 
the  indefatigable  Valli.  By  attempting  to  explain 
all,  he  has  in  faft  explained  none,  of  the  pheno¬ 
mena  of  the  animal  economy,  by  that  fubtlc  fluid 
on  v/hich  he  fo  patiently  experimented.  Many  of 
his  phyfiological  fafts'and  fpeculations  are  indeed 
ingenious  and  interefting,  but,  in  my  view,  they  arc 
equally  deducible  fropi  any  other  feries  of  experi- 
.ments,  as  from  that  by  which  they  are  preceded 
m  the  Doftor’s  publication.  Many  of  the  learned 
author  s  fafts  may  be,  no  doubt,  true  and  well 

^  ^  defined 
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defined,  and  feme  of  his 'principles  and  refults  to 
a  certain  degree  interefting  to  the  phyfician  and 
philofopher,  but,  taken  in  the  aggregate,  they 
are  too  difjointed  to  conftitute  any  thing  like  a 
fyftem,  too  difeennefted  to  form  a  regular  chain 
of  inveftigation.  On  my  mind,  his  fpeculatiem 
on  the  caufes  of  mufcular  7notiGn^  fenfation  fecre- 
iion  and  nutrition^  imprefs  no  more  folid  convic¬ 
tion  than  do  thofe  of  Stahl 'on  the  fiibjeft  of  his 
anima  medica^  of  Van  Helmont  refpefting  his 
fubtle  Archeus^  or  of  the  airy  Paracelfus  with  re¬ 
gard  to  his  planetary  influence.  Notwithftanding 
the  apparent  feverity  of  the  foregoing  obferva- 
tions,  am  flill  obliged  to  declare  it  as  "my 
opinion,  that  the  novelty  and  importance  of  the 
fubjecl  bn  which  Dr  Valli  has  experimented  and 
written,  entitle  his  work  to  the  ‘particular  atten¬ 
tion  of  the  learned  and  ingenious  of  every  na¬ 
tion. 

For  the  want  of  fyftem  and  requifife  decifion  in 

the  writings  of  the  preceding  author,b6mpeiifation 

is,  in  a  great  meafure,  made  by  a  fubfequent  pub¬ 
lication  of  the  accurate  and  ingenious  Fowler.  The 

experiments  and  fpeculations  of  this  young  philofo¬ 
pher,  on  what  he 'terms,  the  influence  difeovered 
by  Gaha^iifl  m.ade  their  firft  public  appearance 
at  Edinburgh, ^in  the  courfe  of  the  year  1793: 
they  are  not,  indeed,  fo  numerous  as  thofe  of  the 
Italian  t-phyfician,  but  •  they  appear  to  have  been 
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conceived  with  more  defign,  and  executed  with 
more  judgment.  Mr.  Fowler  feems  to  have  been 
among  the  firrt:  who  controverted  the  opinion  of 
Galvani  and  Valli,  refpefting  the  identity  of  the 
nervous  and  eleftric  fluids:  and  he  has,  doubtlefs, 
controverted  it  with  ability  and  elFea. 

Mr.  Fowler  preliminates  his  obfervations,  with 
a  lucid  and  forcible  ftatement  of  a  certain  previous 
combination  of  circumftances,  which  he  alleges, 
muft  havefconglyprepoiTeffed  the  mindof  profeffor 

Galvani,  with  a  belief  of  the  famenefs  of  the  pre- 
ceding  fluids. 

That  fuch  a  prepolTelTion  mufl;  have  had,  indeed, 
a  povyerful  cfiecl:  on  the  ifubfequent  dsduflions  and 
concIuCons  of  the  ProfelTor,  will  be  feadily  ac¬ 
knowledged,  by  every  one  who  has  experienced 
the  influence  of  preconceived  opinions— ^an  influ^ 

ence  pregnant  with  error,  and  leading  countlefs 
^vils  in  its  train. 

» 

Mr.  Fowler  proceeds  then  to  mention  the  firfl: 
objedl  wnich  engaged  his  attention,  in  the  com¬ 
mencement  of  his  interefiing  inquiry,  and  which 
appears  well  calculated  to  pave  the  way,  for  the 
more  eafy  and  cScdml  accomplifliment  of  his 
experimental  courfe.  This,  to  make  ufe  of  his 
o\5n  wcids,  was,  to  afeertain,  as  vw.ell  the  va- 
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rious  circilmftances,  eflentially  rcqulfite  to  the 
produftion  of  thefe  new  phenomena,  as  thofe  in 
which  they  can  be  rendered  moft  obvious.’’  The 
iiTue  of  his  enquiry  on  this  fubjeft,  1  will  alf:  lay  ' 
before  the  reader  in  his  own  words.  Afrer” 
fays  he,  a  great  variety  of  experiments,  of  which' 
it  wonld  be  unnecelTary  here,  to  relate  more  trian 
the  refult,  I  found,  that  I  could  not  excite  in  an 
animal  the  appearances  defcribed  by  Galvani,  with 
any  fubftances  whatever,  whether  folid  or  fluid,' 
except  the  metals :  and  that  the  mutual  contaft  of 
two  different  metals  with  each  other,  fo  far  as  I 
was  able  to  determine,  was  in  every  cafe  neceffary 
to  the  effeft.” 

Aft^r  a  fatisfaftory  attainment  of  this  objeft,- 
the  ingenious  author  next  proceeds  to  a  judicious 
feries  of  experiments,  with  a  view  to  difeover  the 
genuine  nature  of  the  animal  fluid,  firfl:  realifed  by 
the  fortunate  profeiTor  of  Bologna.  Of  thofe  ex^ 
periments  he  does  not  give  us  a  minute  fpecifica^ 
tion,  but  only  furniflies  ftatements  of  their  mofl 
obvious  and  ftriking  refults.  Thefe  ftatements  he 
alfo  occafionally  interfperfes  with  interefting  and 
important  remarks,  and  fome  very  ingenious  fpe? 
/culationsc 

Having  finiflicd  his  feries  of  experiments,  (a 
feries  fufficiently  numerous  and  diverfified  for  the 

jeftablilhineni 
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ftablifliment  of  general  principles)  relative  to  the 
nature  of  the  nervous  fluid,  and  its  affinity  to  the 
matter  of  eleftricity,  Mr.  Fowler  at  length  favours 
ns  on  this  fubjeft  with  the  following  conclufions, 
which  I  fhall  take  the  liberty  of  prefenting  to  the 
reader  in  the  words  of  their  ingenions  anthor. 

After  having  ftated  a  few  analogies  between  the 
.animal  fluid  of  Galvani,  and  that  poirelTcd  by  the 
torpedo^  he  then  reverfes  the  comparifon,  and 
lays  down  feveral  points  of  effential  difference, 
not  only  between  the  two  preceding  fluids,  but 
alfo  between  the  former  of  them,  namely  the  fluid 
pf  Galvani,  and  the  matter  of  eleftricity. 

This  influence,  (fays  he,  referring  to  the 
nervous  fluid  of  animals)  differs,  both  from  that 
of  the  torpedo,  &:c.  and  from  eleffricity,  in  pro¬ 
ducing  no  fenfation  (in  man  at  leaf!)  at  all  fimilar 
to  that  of  an  eleftrieal  fliock.’'* 

- - That  fome  kind  of  difagreeable  fenfation 

is  occafioned  by  it,  even  in  frogs,  independent  of 
that  which  mull:  neceffarily  arife  from  irritation 
and  the  contrafiions  of  their  mufcles,  is  evident 
from  their  reflleffnefs  and  exprcffions  of  uneafinefs. 
In  other  animals,  as  I  fiiall  afterwards  have  occa- 
flon  to  fliew,  thefe  expreflions  are  fliil  lefs  eqiiir 
vocal :  and  in  .man  we  can  afeertain  both  their 
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degree  and  their  kind.  That  they  differ  confider- 
ably  from  fuch  as  are  produced  by  elearicity  will 
be  proved  when  I  come  to  fpeak  of  the  effeas  of 
this  influence  upon  our  fenfes/^ 

Mt  the  mofl  important,  and  charaaeriflic 
difference  which  I  have  yet  been  able  to  difcovcr, 
between  this  new  influence  and  elearicity,  confifls 
in  their  effeas  upon  the  contradile  power  of 
animals  and  of  plants.  The  contraaions  of  ani» 
mals  excited  by  elearicity  have  a  tendency  to 
deftroy  that  power  upon  which  contraaions  de¬ 
pend.  But  the  contraaions  excited,  by  the  appli¬ 
cation  of  the  metals,  have,  in  all  my  experiments, 
had  the  ’direaiy  oppofite  effea.  1  he  more  fre¬ 
quently  contraaions  have  been  in  this  way  excited, 
the  longer  do  they  continue  excitable :  and  the 
longer  are  the  parts  upon  which  fuch  experiments 
are  made,  preferved  from  putridity.  An  influ¬ 
ence,  capable  of  exciting  contraaions  without 
occafioning  exhauftion,  was  a  thing  I  fo  little 
expeaed  to  find,  and  fo  contrary  to  the  charaaer 
which  had  been  given  of  this  both  by  Galvani 
and  by  Doaor  Valli,  that  I  at  firfl  diftrufted  my 
own  obfervation  of  the  faa :  but  the  number  of 
comparative  experiments  which  I  had  afterv/ards 
occafion  to  make,  though  with  views  different 
from  that  of  afeertaining  the  point  in  queilion, 
.^.onvinced  me  ih^t  this  influence,  fo  far  from 
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deftroymg  the  contractility  of  mufcles,  has  a  ten¬ 
dency  to  preferve  it.  Oxygene  is,  fo  far  as  I 
know,  the  only  flimuliis  in  nature,  whofe  effects 
are  at  all  analogous/^ 


When  a  frog  has  been  long  dead,  I  have 
been  fometimes  more  than  a  quarter  of  an  hour 
without  being  able  to  excite  a  fingle  contraction 
by  the  application  of  the  metals :  but  after  this, 
without  at  all  varying  the  means  employed,  con¬ 
tractions  have  appeared,  and  have  become  gradu- 
ally  more  and  more  vigorous.’^ 


It  IS  faid  (for  I  have  never  had  an  opportunity 
of  making  the  experiment),  that  a  ftream  of  elec¬ 
tricity,  paffed  through  a  fenfuive  plant,  produces 
an  almofl;  immediate  collapfe  of  its  leaves.  But 
.the  influence  difeovered  by  Galvani  produced  no 
fuch  effeCt  in  the  following  experiment.  Having 
feparated  the  leg  of  a  frog  from  its  body,  I  freed 
its  crural  nerves  from  furrounding  parts,  and  with 
one  hand  held  it  fupported  upon  the  end  of  a 


probe.  An  alliflant  placed  a  piece  of  filver  under 
its  foot,  and  held  the  zinc  with  which  it  was  to 
be  touched,  A  fenfative  plant  formed  the  medium 
.of  communication  between  us.  He  held  the  bot- 
tom  of  Its  flem  between  his  fingers,  while  I  held 
the  top ;  fo  that  when  the  filver  was  touched  by 
,ia,e  zme,  the  influence  paffed  up  the  plant,  and 

.through 
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through  the  whole  of  its  ftem.  The  frog’s  leg 
inftantly  contrafted,  and  repeated  its  contraftions 
every  time  the  filver  and  zinc  were  brought  in 
contaft :  but  the  leaves  of  the  plant  did  not  cob 
lapfe  ;  neither  did  they  when  any  of  its  branches 
formed  part  of  the  circuit.” 

I  mufl:  however,  confefs  that  the  plant,  upon 
which  this  experiment  was  made,  had  been  kept 
through  the  winter.  With  a  young  one  the  refult 
might  poffibly  be  different ;  but  fuch  an  one  I 
have  not  yet  had  in  my  pov/er  to  procure. 

The  torpedo  does  not  appear  at  all  afFefted 
by  the  influence  which  irfelf  produces.  Animals 
in  which  Galvani’s  phenomena  are  produced,  are 
ftrongly  affefted.^^ 

The  very  ingenious  author  pafTes  on  next  to 
report  the  refult  of  certain  experiments  which  he 
inftituted,  in  order  to  refute  the  opinion  of  thofe, 
who  allege,  that  the  fluid  of  Galvani  proceeds 
entirely  from  the  metallic  fubftances  ufcd,  and 
does  not  refide  at  all  in  any  part  of  the  animal 
fyftem.  In  his  enquiry  refpecfiug  this  point  he 
difplays  the  fame  fertility  in  deviling,  the  fame 
fagacity  in  judging,  and  the  fame  ingenuity  in 
deducing,  which  fo  forcibly  imprefs  the  reader 
throughout  every  part  of  his  experimental  inveffi- 
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gation.  He  alfo  farther  fliows,  that  the  nervous 
influence  of  Galvani,  and  the  fubtle  fluid  of  elec¬ 
tricity  differ  very  materially  from  each  other  in 
^the  following  particular,  namely,  that  againft  the 
cffefts  of  the  former,  animals  are  able  to  guard 
themfelves  by  means  of  a  certain  voluntary  exer¬ 
tion,  whereas  the  operation  of  the  latter  is  not  in 
the  fmalleft  degree  fubjeft  to  the  controul  or  in¬ 
fluence  of  the  wilL 

Having  finiflied  the  confidcration  of  the  nature^ 
Mr.  Fowler  proceeds  to  make  fome  ufeful  applU 
cations^  of  the  influence  difeovered  by  the  profeffor 
of  anatomy  at  Bologna.  In  his  attempts  to  flied 
'  hght  on  certain  controverted  points,  and  to  folve 
certain  abflrufe  queftions,  in  phyfiology,  by  means 
of  this  fluid,  he  appears  no  lefs  ingenious  and 
fatisfaftory  than  in  the  former  parts  of  his 
enquiry. 


He  appears  peculiarly  happy  and  conclufive  in 
Ills  refearches  after  the  fource  from  whence  the 
nerves  and  mufcles  derive  their  refpeftive  powers. 
I  beg  leave  to  lay  before  the  reader  two  of  the 
author’s  experiments,  inftituted  for  the  purpofe  oi 
afcertaining  tnis  intcrefling  particular — a  particular 
\k^hich  has  fo  long  furnilhed  a  fiibjeft  of  contro- 
verfy  among  fpeculative  phyfiologifls.  The  latter 
pf  the  fwQ  experiments,  (to  which  the  former 

ferves 
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ferves  only  as  a  necellary  introduaion)  is  of  itfelf 
more  than  equal  to  all  that  has  ever  been  ad¬ 
vanced  on  the  oppolite  fide  of  the  queftion, 

» 

Ex  PERIMENT  L 

I  aivided  (fays  Mr.  Fowler)  the  fciatic  nerve 
of  one  leg,  and  tied  the  crural  artery  of  the  other 
in  a  large  frog.  Scarcely  any  blood  was  loft  in 
doing  either.  Two  days  after  this  I  ftrangled  it. 
During  the  firft  24  hours,  the  leg  in  which  the 
I  ^  had  been  divided,  appeared  to  contraft  with 
the  moft  vigour;  after  this  period  the  difference 
between  them  became  more  doubtful;  but  the 
contradlions  were  at  no  time  ftronger  in  the  leg 
whofe  artery  was  tied,  than  in  that  whofe  nerve 
was  divided. 

Experiment  II. 

The  fame  operations  were  performed  upon  a 
large  female  frog  full  of  fpawn.  Four  hours 
afterwards  fhe  was  covered  by  a  male,  who  had 
been  treated  in  a  fimilar  manner.  I  mention  this 
circumftance,  as  it  tends  to  prove,  that  the  pain 
occafioned  by  the  operation  w^as  probably  not  fo 
great  as  to  produce  much  fallacy. 

4 

On  the  day  following,  ftie  had  fpawmed,  and 
on  the  fixth  day  from  the  operations,  flie  was 
ftrangled.  When  laid  upon  a  plate  of  zinc,  and 
'  excited 
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excited  by  means  of  a  rod  of  filver,  the  contrac¬ 
tions  were  found  extremely  feeble  in  the  leg 
whofe  artery  had  been  tied,  and  ceafed  altogether 
in  about  twenty-two  hours  after  her  death. 

■In  the  leg,  whofe  nerve  had  been  divided,  they 
appeared  as  vigorous  as  they  ufually  are  in  legs 
to  which  no  injury  has  been  previoufly  done,  and 
continued  excitable  upwards  of  two  days  after 
they  had  ceafed  to  be  fo  in  the  other.” 

It  may  be  proper  on  the  prefent  occafiofi  briefly 
to  obferve,  that  the  influence  difcovered  by  Gal- 
vani  was  the  teft  ufed  by  Mr.  Fowler  to  determine 
the  exiftence  or  ceffation  of  irritability  in  the 
mufcles  of  the  animals  fubjeaed  to  the  precedino- 
experiment.  For  this  influence,  as  our  author 
■judicioiifly  obferves,  appears  to  be  indeed  by  far 
the  bell;  and  moll  delicate  tell  that  has  ever  yet 
been  difcovered ‘for  afcertaining  the  lowefl:  pofllblc- 
^f  tnufcular  ’irritablihty.  After 'having 
become  wholly  infenflble  to  the  impreflions  of  all 
ether  ftimuli,  mufcles  flill  continue  to  vibrate  to 
the  kindred  touches -of  this  fubtle  fluid,  to  which 
nature  appears  to  have  given  them  fuch  a  nice, 
and',  perhaps'I  may  fay,  fpecific  correfpondence, ' 

i 

fMr.  IFowler,  after  having  tranfiently  glanced 
on  the  fubjecl  of  inflammation,  pafles  on  to  the 

attack 
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attack  of  a  pliyfiological  doftrine,  propagated  wiA 
zeal,  and  fupported  with  ability  by  that  celebrated 
experimentalifl,  the  Abbe  Fontana.  The  doftrine 
alluded  to,  embraces  the  exiftence  or  refidencc  of 

a  certain  vital  principle  in  the  volume  of  the 

* 

blood.  Oil  this  principle,  as  the  induftrious 
Abbe  alleges,  poifons  produce  their  inflantaneoiis 
CiFeft,  when  introduced  into  the  vafcular  fyftems 
of  living  animals.  To  all  the  diiFerent  parts  of 
this  phyfical  doBrine  I  could  never  yet  be  induced 
to  fubfcribe,  notwithftanding  the  refpeftability  of 
Its  learned  and  numerons  advocates. 

By  attacking  and  vanquifhing  one  of  ks  moff: 
powerful  champions,  Mr.  Fowler  has  doubtlefs 
contributed  much  to  its  final  demolition.  For,  in 
the  conteft  now  under  our  immediate  confide- 
.ration,  I  mufi:  confefs,  that  to  me  the  laurels  of 
viftory  appear  to  be  fairly  wrefied  from  the 
filvered  temples  of  the  Italian^  and  planted  over 
the  youthful  brow  of  the  Philofopher. 

I  have  thus  exhibited  a  view,  fomewhat  general 
indeed,  though  confefledly  very  fuccinft,  of  the 
refults  laid  down,  and  of  the  opinions  entertained, 
by  the  ingenious  Fowder,  on  the  fubjeft  of  the 
animal  influence  difeovered  by  ProfelTor  Galvani. 
To  lay  before  the  reader  a  full  account  of  all  that 
is  ufeful  and  important  in  the  obfervations  of  this 
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ifntcreiling  author,  would  be  to  tranfcribe  and  re¬ 
print  his  whole  publication. 

The  only  produftions  iii  the  Englilh  language, 
which  this  country  now  furniflies,  profeffcdly  on 
the  fubjeft  of  the  animal  fluid  difcovered  by  Gal- 
vani,  are  (as  formerly  obferved)  thofe  of  Fowler 
and  Valii.  On  the  comparative  merit  of  thofe 
two  authors  I  will  here  take  the  liberty  of 
advancing  a  few  general,  and,  I  flatter  myfelf, 
impartial,  obfervations : 

The  experiments  of  Doftor  Valli  arc  more 
numerous  and  pompous — thofe  of  Mr.  Fowler 
more  definite  and  intelligible.  The  former  author 
appears  often,  the  latter,  never,  to  have  experi¬ 
mented  without  fome  determinate  end  in  vtew. 
The  experiments  of  the  Italian  may  be  compared 
to  the  promifcuous  plants  of  the  forefl,  flrewn  at 
random  by  the  fportive  afld  irregular  hand  of 
nature — thofe  of  the  young  Briton,  to  choice  and 
valuable  collections,  arranged  with '  order  and 
elegance,  in  a  well  regulated  and  beautiful  garden. 
The  experiments  of  Valli  appear  to  throw  into 
fltade,  thofe  of  Fowler  into  light,  the  objefts 
which  they  immediately  regard.  From  the  for¬ 
mer,  the  reader  collefts  information  with  diffi¬ 
culty,  from  the  latter,  without  labour  or  painful 
attention. 

In 
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In  ^iielr  dedaclions  and  fpeculations,  the  two 
preceding  authors  are  no  lefs  diffimilar,  than  with 
regard  to  their  experiments  thenirdves.  Valli  is 
more  diiiafe  and  often  hypothetical— Fowler  more 
pointed  and  generally  concUifive.  Valli  appears 
to  give  loofcned  reins  to  a  glowing  imagination — 
i::^ow]er  to  be  conflantly  under  the  Heady  guidance 
of  a  powerful  and  w^ell-cultlvated  underftanding. 


The  former  makes  a  greater  difplay  of  learning, 
and,  therefore,  too  frequently  views  objefts 
thi  ’ough  the  more  obfeure  media  of  previous 
publication s—the  latter  exhibits  a  higher  degree 
of  ingenuity,  and  derives  the  principal  part  of  his 
information,  not  from  pages,  fanclioned  only  by 
the  names  of  celebrated,  yet  fallible,  authors,  but 
from  the  great  volume  of  iiature^  impreffed 
with  her  own  fignature.  On  the  ^whole,  Valli 
lias  experimented  and  written  in  the  mod  lengthy 
and  profufe — Fowler  in  the  moll;  definite  and 
conclufive  manner.  In  many  parts  of  the  writings 
of  the  former,  nothing  elfc  than  the  fiat  of  an 
almighty  genius  would-be  able  to  bring  order  out 
of  confitfiion — in  thofe  of  the  latter,  lucidity,  con¬ 
nexion,  and  regularity,  fnine  pre-eminent  through 
almoH  every  page. 


Having  thus,  without  referve,  delivered  my 
fentiments  on  the  publications  of  others^  I  hope  I 
may  be  allowed  to  trefpafs  on  the  reader’s  attention 

A  ’while 
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while  I  make  a  few  obfervations  relating  to  my 
ozun. 

Nothing  could  have  induced  me  thus  haftily  to 
forfake  the  humble,  but  fecure,  retreats  of  obfcu- 
rity,  and  rilk  myfelf  before  the  eye  of  the  world 
in  the  hazardous  charafter  of  an  author,  fave  a 
felicitous  wifli  to  contribute  to  the  advancement- 
of  medical  fcience,  and  thus  aid  in  acquiring  for 
man  a  more  elFeaual  exemption  from  mifery  and 
pain.  I  faw  with  regret  the  Iherary  treafures  of 
a  Blumenbach  concealed  from  the  view  of  my 
fellow-citizens  beneath  the  drapery  of  an  ancient 
and  an  obfolcte  language.  I  vt^as  anxionfly 
defirous  to  fee  the  phyfiological  fyftem  of  that 
illuftnous  charafter  completely  clothed  in  the 
language  of  my  country.  I  engaged  in  the  tranf- 
lation  of  this  work,  not  becaufe  I  conceived  my. 
felf  better  qualified  for  its  execution  than  others, 
but  becaufe  others  appeared  to  me  unpardonably 
remifs  with  regard  to  the  undertaking.  The 
execution  proved  laborious  and  difficult  beyond 
my  expeaations.  The  difficulty  of  deteaing  an 
author’s  precife  meaning  through  the  dulky 
medium  of  a  Latin  expreffion,  can  be  fully  under- 

ftood  and  realifed  only  by  him  who  has  made  the 
arduous  experiment. 


VOL.  IL 
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Even  after  the  ideas  and  opinions  in  the  original 
are  fuliy  embraced  and  completely  comprehended, 
another  diihcnlty  of  no  fmall  magnitude  ftill 
remains,  namely,  to  convey  them  to  the  reader 
with  unequivocal  definitude,  through  the  indefinite 
medium  of  a  different  language.  It  is  well  known 
how  extremely  liable  v/e  are  to  mifapprehend  the 
precife  meaning  of  an  author  who  even  writes  in 
our  own  vernacular  tongue,  much  more  fo  of  one 
who  publiflies  in  a  language  but  little  ufed  in  con- 
verfation,  and,  at  bed,  but  imperfeftly  underftood 
by  any  man  living. 

Should  the  foregoing  tranflation  ever  fall  into 
the  hands  of  the  celebrated  profelfor  of  Geottingen, 
I  hope  he  will  receive,  with  candour  and  indul¬ 
gence,  a  well  meant  attempt  to  extend  the  empire 
of  his  utility  and  his  fame,  by  increafing  the 
number  of  his  admiring  readers.  If  the  tranfla¬ 
tion  be  in  any  part  erroneous,  in  any  part  defi¬ 
cient,  ftriftures  and  correftions  will  be  thankfully 
received,  and  punaually  attended  to  in  a  fecond 
edition  of  the  work,  fhould  a  fecond  be  demanded 

by  a  patronifing  public. 

« 

To  preferve  as  far  as  poflible  the  firm  and 
energetic  fpirit  which  charafterizes  the  writings 

of  the  illuftrious  profeflbr  of  Goettingen,  and  to 

convey 
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convey  to  my  readers  the  fafts,  tlie  principles,  the 
fpcculations,  and  the  opinions  contained  in  his 
original  work,  without  even  the  lliadow  of  altera¬ 
tion,  diminution,  or  addition,  has  been  my  heady 
and  unifoim  aim  throughout  the  whole  of  the 
foregoing  tranflation.  Owing,  however,  to  the 
different  conjlitutions  or  idioms^  as  they  are  more 
generally  termed,  of  the  Latin  and  Engllfli  lan¬ 
guages,  my  tranflation  is  in  many  places  far — very 
far  from  bemg  flridfly  literal.  Phrujcolo^y  I  con- 
fider,  at  beft,  as  the  mere  trappings  or  drapery  of 
compofition,  while  fads  and  principles  conflitute  its 
more  fubllantial  and  important  part.  Lo  preferve 
the  latter,  therefore,  inviolate,  and  to  communicate 
them  with  the  utmoft  definitude,  is  the  indifpen- 
fible  duty  of  a  tranflator,  from  a  principle  of 
juflice  to  the  original  author,  to  the  public,  and 
to  himfelfj  but  in  my  opinion,  he  is  not  bound, 
by  any  principle^  whatever,  to  make  an  entire 
facrifice  of  all  elegance  and  beauty,  to  mere  punfti- 
lious  liter ality  of  expreflion.  Impreffed  with  the 
propriety  and  truth  of  thefe  fentiments,  I  have, 
throughout  the  whole  of  the  foregoing  work, 
been  fometimes  literal  and  fometimes  free, 
accordingly  as  the  one  or  the  other  mode  of 
tranflation  gave  birth  to  a  phrafeology  or  ftile 
moll  agreeable  to  my  ear,  and  mofl  accordant  to 
the  fpirit  of  the  original  compofition. 
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With  refpeci:  to  the  appendix  itfelf,  it  may  not 
be  amifs  to  make  it  the  fubjeft  of  a  few  tranficnt 
obfervations.  The  principle  which  thefe  additi- 

I 

onal  pages  regard,  and  are  intended  to  commu¬ 
nicate,  is  jufUy  becoming,  among  medical  philofo- 
phers,  an  objeft  of  primary  importance.  I’his 
principle  opens  to  the  view  ot  the  fpecularive  mind 
a  rich  and  fpacious  field,  never  yet  printed,  fave 
by  the  adventurous  fteps  of  a  few  pre-eminently 
aftive  and  enterprifing  phyfiologifts— A  field,  the 
falutary  fruits  of  which  will,  no  doubt,,  at  a  future 
day,  ferve  .to  elucidate  the  nature,  to  develope 
the  compofition,  and  to  alleviate  the  complicated 
mifcry  of  man. 


•  My  whole  defign  in  this  appendix  is  to  give  a 
condenfed,  but  fomewhat  general  view,  of  this 
principle  or  influence  difcovered  by  profelTor  Gal¬ 


van  r. 


By  far  the  greater  number  of  medical  charac¬ 
ters  in  the  immenfc  traft  of  country  embraced 
within  the  limits  of  the  United  States^  are,  in  con- 
f^auence  of  their  diftances  from  literary  inflitu- 
tions,  excluded  from  accefs  to  public  libraries, 
and  fituared  quite  beyond  the  free  circulation  of 
phyfica!  fcience.  To  fuch  my  appendix  will  ferve 
the  humble  purpofe  of  a  literary  chronicle;  it  will 

convey  to  them  a  brief  account  of  the  difeoveries 

n  which 
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which  are  now  going  forward  in  the  delightful 
and  important  fcience  of  phyfiology. 

On  the  fubjeft  of  the  influence  difcovered  by 
Galvani  I  have  myfelf  inflituted  and  performed 
a  confiderable  number  of  experiments  *  ;  fome  of 

*  Th?it  the  reader  may  be  acquainted  with  an  eafy,  cheap 
and  familiar  method  of  experimenting  on  this  fubje^l",  with¬ 
out  having  his  feelings  hurt  by  the  agonizing  pangs  of  tor¬ 
tured  and  dying  animals,  I  will  here  take  the  liberty  of  in- 
ferting,  in  form  of  notes,  a  few  extra(51s  taken  from  a  com¬ 
munication  tranfmitted  to  Mr.  Fowler,  by  his  learned  friend 

Mr.  Robifon,  profeiTor  of  natural  philofophy  in  the  univer- 
fityof  Edinburgh. 

I.  «  I  find  (fiiys  the  profeffor)  that  if  a  piece  of  zinc  be 
applied  to  the  tongue,  and  be  in  contaefi-  with  a  piece  of  fil- 
ver,  which  touches  any  part  of  the  lining  of  the  mouth, 
noftrils,  ears,  urethra,  or  anus,  the  fenfation  refembling  tafte 
is  felt  on  the  tongue.  If  the  experiment  be  inverted,  by  ap¬ 
plying  the  filver  to  the  tongue,  the  irritation  produced  by 

the  zinc  is  not  fenfible,  except  in  the  mouth  and  the  urethra, 
and  is  very  flight.  * 

II.  «  If  the  zinc  (finely  poliflied)  be  applied  to  the  ball 
of  the  eye,  the  brightnefs  of  the  flaft  feems  to  correfpond  with 

,  the  furface  of  contaft  of  the  filver  with  the  tongue,  palate, 

fauces,  or  cheek.  The  fame  thing  happens  when  the  filver 
IS  applied  to  the  eye.” 

III.  «<  When  a  rod  of  zinc  and  one  of  filver  are  applied 
to  the  roof  of  the  mouth,  as  far  back  .as  poffible,  the  irrita- 

tions 
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my  refults  have  appeared  ftriking  and  new,  but  my 
experiments  have  been  neither  fufficiently  nume¬ 
rous  nor  varied  to  warrant  the  deduftion  and  efta- 
blillimeiu  of  general  principles.  My  prefent  in¬ 
tention  is  (fliould  heaven  indulge  me  in  life  and 
health),  to  profecute  to  feme  extent  this  highly 

tions  produced  by  bringing  their  outer  ends  into  conta(fl:,  are 
very  (Irong,  and  that  by  the  zinc  refembles  tafte,  in  the  fame 
manner  as  when  applied  to  the  tongue.’’ 

IV.  I  had  been  paring  my  toe-nails  widi  feiffars,  and 
had  cut  ofF  a  confiderabk  portion  of  the  thick  fkin,  fo  that 
the  blood  began  to  ooze  through  in  the  middle  of  the  wound. 
I  applied  the  zinc  there,  and  an  extenfive  furface  of  filver 
to  the  tongue.  Every  time  I  brought  the  metals  into  con- 
ta(5t,  I  felt  a  frnart  irritation  by  the  zinc  at  the  wound,”  &c. 

A  variety  of  other  experiments  of  a  fimilar  nature  arc 
contained  in  the  fame  communication  from  Mr.  Robifon 
to  Mr.  Fowler ;  but  a  further  detail  of  them  I  conceive  un- 
necelTary,  as  the  ingenious  reader,  being  acquainted  with 
the  foregoing,  can  with  facility  devife  other  experiments 
for  himfelf.  Thus  I  have  frequently  conveyed  to  my  eye 
the  luminous  flafh  mentioned  by  Mr.  Robifon,  not  only 
from  the  Internal  veftments  of  the  mouth,  the  nofe,  the  ure¬ 
thra,  &c.  but  alfo  from  between  my  fingers,  from  the  cu¬ 
bital  flexure  of  my  arm,  and  from  various  other  parts  of 
my  body,  where  the  texture  of  the  cuticle  and  fkin  is  more 
fine  and  foft  than  ordinary  j  always  taking  care,  however, 
to  moiften  the  part  previoufly  to  the  application  of  the 

metals.* 


interefting 
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interefling  fubjcft.  Should  my  inveftigation  be 
favoured  with  the  difcovery  of  any  thing  curious 
in  fcience,  or  ufeful  in  practice,  a  detail  of  it  may 
be  expefted  in  a  future  communication. 


To  my  folemn  audit  before  the  bar  of  the  pub¬ 
lic,  I  now  haflen  in  tremulous  anxiety,  with  all 
my  imperfefiions  on  my  head,’’ — imperfections 
which  will  no  doubt  awaken  the  cenfure  of  the 
critic,  but  receive,  I  flatter  myfelf^  the  indulgence 
of  the  liberal  and  candid.  The  approbation  of 
the  former  I  neither  court  nor  regard  ;  that  of 
the  latter  it  fliall  be  ray  conftant  ambition  to  de- 
ferve.  The  profefled  bufinefs  of  moll:  modem 
critics  appears  to  be,  to  condemn — promifcuoufly 
condemn,  too  frequently  without  the  fainteft  fha- 
dow  of  either  inclination  or  talents  to  difcriminate 
merit  from  its  reverfe. 


In  my  view  the  approbation  of  a  profelTed  critic 
is  perfectly  fynonymous  with  the  cenfure  of  the 
liberal  and  the  ingenious,  to  whofe  candid  exami¬ 
nation  the  preceding  pages  are  fubmitted  with  all 
that  refpeCt  and  deference  due  from  an  inexperi¬ 
enced  writer. 


-T-j 


the  end. 
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